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Researches on Circuit-Breaking. 


Institution of Electrical Engineers on Thurs- 

day, last week, by Messrs. Wedmore, Whitney, 
and Bruce—a report of the Electrical Research Asso- 
ciation—may be regarded as the first instalment of 
the revelations with regard to circuit-breaking which 
have been foreshadowed in some of the Association’ 8 
annual reports. Whilst the results obtained have doubt- 
less been known for some time to the manufacturing 
firms which are members of the Association, the indus- 
try in general has awaited them with interested antici- 
pation—and it has not been disappointed, Although this 
paper is described as only an introductory one, the first 
of a series that will be required to deal adequately with 
the subject, it contains so much material that is new 
and useful, that in itself it constitutes a valuable addi- 
tion to our knowledge of the art. It includes a number 
of highly suggestive ideas, and it is hinted that letters 
patent are being sought as a result of the work done. 
Having regard to the importance of the paper, the dis- 
cussion which took _ at the Institution was dis- 


T" extremely interesting paper read before the 


appointing; a few well-known specialists took part in 
it, but it petered out for want of speakers. Neverthe- 
less, we have no doubt that the paper will be closely 
studied, and will bear fruit in practice. 

Next to the heating of buried cables, which the Asso- 
ciation has already dealt with to great advantage, 
there is probably no subject so important to the elec- 
trical industries as that of circuit-breaking. The cost 
of heavy switchgear is out of proportion to that 
of other plant components, yet it still remains the 
weakest and least trustworthy link in the chain of trans- 
mission from coal-pile to consumer. The authors 
suggest that its backward stage of evolution is due to 
the fact that designers have treated the arc at rupture 
as though it were a conflagration which must be extin- 
guished, instead of realising that it naturally goes out 
twice in every cycle, and can probably be prevented from 
re-starting. This seems to be a logical and scientific 
line of attack, and the authors claim that the whole of 
their work shows ‘ that the weight of the attack on 
the arc has, in the past, been “thrown in the wrong 
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direction.’’ The research was begun six years ago, and 
has involyed an enormous amount of labour; so many 
variables are involved in the complex problem of cir- 
cuit-breaking, that large numbers of tests are necessary 
to establish each observation. The ingenious methods 
adopted to study in detail the phenomena that took 
place, and the conditions that were set up when the 
current-carrying contacts were separated, command our 
admiration, and the critical analysis of the results is 
no less commendable. The fact that it has been found 
possible to rupture arcs of 7,000 amperes at 5,500 volts 
in air, with a single gap not exceeding ? in., in a 
highly inductive circuit, alone suffices to indicate the 
value of the work and the progress made; and whilst 
we commend the present paper to the perusal of all who 
are interested in the subject, we look forward with 
avidity to the further communications that are 
promised. We have consistently urged that the Asso 
ciation should command, as it has certainly deserved, 
the generous support of the’ industry with financial re- 
sources, to enable it to continue and to expedite its in- 
vestigations, and we once more invite not only manu- 
facturers, but also users of electrical apparatus to 
realise that jt is in their own interests to sow in this 
fertile field—they will reap a rich harvest. 


Tuoucu this is our last issue for 
1928, it is not our intention to indulge 
in detailed reflections on the course of 
trade during the past twelve months, 
as there have been frequent other occasions for doing 
so. The changes and developments that have been 
taking place will be continued and probably carried 
further during 1929, and their consolidation will bring 
new experience and, we hope, beneficial results within 
the industry, and larger trade both at Home and 
overseas. In the electricity supply department we may 
anticipate gratifying progress, particularly in domestic 
and kindred applications; the requirements of the 
Central Electricity Board should be substantial; and 
if revival in our general industries actually arrives, 
various sections of electrical manufacturing will reap 
benefit. In past years we have regarded General Elec- 
tions as lengthy trade-disturbing factors, but to-day 
they do not spread their effect over so long a period. 
Indeed, so far as electricity is concerned, it is unlikely 
to occupy a large place in future legislation, and there- 
fore may not.be made the sport of party politicians 
in the contest that is expected to take place in the late 
spring or early summer. The Acts already on fhe 
Statute Books and the powers of the Electricity Com- 
mission will call for executive activity rather than 
political oratory for 1929 and many succeeding years. 
Any unsettlement caused by a General Election is gener- 
ally greater in advance of the actual event than after it, 
whichever party may gain at the polls. The develop- 
ment of the spirit of conciliation in industry and the 
setting up of machinery necessitated to ensure and faci- 
litate its execution, may be amongst the great tasks before 
us, and trade policy will be further under discussion in 
relation to the serious unemployment and employment 
transference problem. We shall do well if we look for- 
ward hopefully to the making of real progress toward the 
happy and successful conclusion of these matters, for 
hopeless industry is lost industry. We have every 
confidence in wishing all connected with the electrical 
profession and industry a happy and prosperous New 
Year. 


Looking 
Forward. 


A CONTRIBUTOR in this issue raises 


The Design again the question how electric ovens 
of Electric should be heated, and draws upon 
Ovens. his own experience to show that even 

a recent design is capable of improve- 

ment. It is a singular thing that a matter apparently 


so simple should so long remain unsettled. The ques- 
tion is of considerable importance, and efforts should 
be made by manufacturers to attain some measure of 
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agreement. No great amount of research would be 
required to furnish the necessary data; ovens heated 
from the bottom, and ovens with side heating, are 
available, as well as cooks competent to act as judges 
of their respective merits. The managers of progres. 
sive electricity supply undertakings, who hire out 
cookers and do not restrict the choice to one particular 
type, must already have acquired a considerable store 
of experience with regard to public opinion on the 
subject—which is really the factor of chief importance, 
It may be that a cooker designed to meet north-country 
requirements will differ from one that conforms with 
southern conditions, but that is a secondary considera- 
tion and does not affect the main issue. As our cop- 
tributor remarks, ‘‘ we must consult the cooks first and 
second, and last, and all the time.’”’ The electric cooker 
should be so designed that the popular voice would 
acclaim it as the ideal cooker, and we are confident that 
that end could be attained without increase in cost. 


Woop-workInG machine shops in this 


Individual country are not invariably well 
Drive for equipped and the initial cost has, in 
Wood-working recent years, prevented the installation 
Machines. of modern plant. At shipbuilding 


yards and general sawmills, we believe, 
directly trade conditions justify an expenditure on new 
plant, spindle moulders, tenoning machines, planers, 
and saws will be installed with built-in motors. Iu a 
large proportion of wood-working shops such as cabinet- 
makers’, patternmakers’, and joiners’ shops, the ma- 
chines are only occasionally used; they are auxiliary to 
the benches, and the advantages of the electric drive 
are obvious. Twenty-five years ago the group drive for 
small shops became popular. ‘he waste of having a 
motor sufficiently powerful to drive several machines, 
when, perhaps, only one was in operation, was small in 
comparison with that of the gas engine running all day 
long which it invariably superseded. The group electric 
drive is efficient up to a point, but it has distinct limi- 
tations ; where long lengths of timber are being handled, 
belts are a menace to safety, and apart from the safety 
factor, they slow down production. High cutting speeds 
are of the greatest importance, and these are obtained 
easily with the individual drive ; another very important 
factor is the saving in floor space. Even in shops where 
the individual drive has been adopted, the motors are 
usually separate units, but the latest practice—which 
will increase the popularity of the individual electric 
dtive—is to have built-in motors. The objection 
to the electric drive for wood-working machines was 
that it was too positive; timber varies in hardness and 
grain, and there may be many knots to contend with, 
and it was thought that a belt by slipping, when the 
load became too great, prevented damage to the machine 
and in some cases accidents—but this was largely pre- 
judice. Efficiency and safety in machining operations 
on timber depend on a high-speed positive drive. 


Tue extraordinary explosion which 
The Holborn wrecked nearly half a mile of roadway 
Gas Explosion. in Bloomsbury last week—fortunately 
without loss of life—appears to have 
been due to an accumulation of gas in a subway used 
by the Post Office for telephone and telegraph cables. 
Whilst unprecedented in extent and violence, it is not 
the first of its kind, a similar explosion having occurred 
in the same neighbourhood in 1880. The Home Office 
has appointed a Commission of Inquiry, which is also 
to ake recommendations with a view to preventing 4 
recurrence of the disaster ; pending its report, little can 
be said regarding the matter, but we may refer to two 
points which should receive attention. The first is the 
fact that the gas suppliers had no means of isolating the 
district ; apparently it is considered more dangerous to 
cut off the supply of gas than to allow it to blow off or 
burn at breakages in pipes. The second, which applies 
equally to subways used for electricity supply mains, is 
that such tunnels should be continuously ventilated. 
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A Large Interconnection Scheme. 


Some notes on the interconnection of the power stations in the Pyrenees and of the working 
of the U.P.E.P.O., a voluntary organisation which effects the necessary 
load distribution and sales. 


By THEODORE RICH. 


N these days of popularity of the ‘‘Grid,’’ it is 
I refreshing to study the working of a voluntary co- 
operative system that has its basis in economic 
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Fig. 1.—Trunk Mains of the Midi Railway—150,000 V. 


desirability rather tham in yearnings for large-scale 
contracts. At the Congress of Power Producers and 
Distributors recently held in Paris, M. Maroger gave 


a report on the func- 
tions and methods of 
the Union of Electricity 
Producers of the Eas- 
tern Pyrenees, and 
later, during a visit of 
a number of members of 
the same congress to the 
district in question, 
operating details and 
other points were ex- 


plained. 
Before the war the : 
Midi Railway made a 


start on the electrifica- 

tion of some of its im- 

portant sections with 

single - phase current 

from the power stations & 
at Soulom in the west = 
and Fontpédrousse in . 
the east. During the 


last two years of the eek 
war, under the ener- yee 
getic encouragement of 
the French Ministry of as 


Munitions, great deve- 
lopment took place re- 
garding the utilisation 
of the water power of 
this region for war pur- 


poses. The Cie. d’Electricité Industrielle erected two 
stations at Luchon to supply a carbide and cyanamide 
works at Marignac, lower down the valley, with an out- 


put of 130 million kWh per year. The Government 
Powder Department put up stations at Bordéres and 
Londenvielle on the Neste de Louron, each of 10,000- 
kVA maximum capacity, to supply a somewhat similar 
works at Lannemezan with an output of 70 million 
kWh per year. The plant at the Midi Railway power 
station, then under construction at Eget to provide a 
single-phase traction supply, was modified to supply 
90 million kWh to the same works, and a power station 
at St. Lary, below Eget, belonging to the Pennarroya 
Minerals Co., assisted with 70 million kWh. 


In 1920 the French Government decided that future 


long-distance railway electrification should be carried 
out at 1,500-V d.c, rather than single-phase. It may 
be noted that among the reasons for this policy were 
the necessity for interconnection in order to utilise the 
seasonal water-power available, the knowledge that the 
traction demand would be only a small proportion of the 
industrial demands in most areas, and the fact that the 
operation of certain single-phase sections had given rise 
to great difficulties on Post Office lines through induc- 
tion. The Midi Railway, which had already decided to 
electrify the section from Bordeaux, via Dax, to the 
Spanish Frontier at Irun, and the line from Dax to 
Toulouse, made arrangements for the alteration of its 
existing stations to 50 periods, and to build three new 
stations in the Valley of the Osseau, with a combined 
installed capacity of 130,000 h.p, and an anticipated 
supply capacity of 210 million kWh per year. About the 
same time, the Aspe Valley Power Co. made arrange- 
ments to supply power generally over a large area of the 
Western Pyrenees from four stations with a combined 
annual output of 100 million kWh. At the time when 
these schemes were materialising, the financial crisis of 


f 


Fig. 2.—Interior of Hourat Power Station, 


1921 took place, and the problem became acute as to 
whether a number of industries and enterprises based 
on water-power could be kept going at all. During 


lola Rochglle | 
Péerjqueux ° 
(PESSAC Viviez 
Thuriés 
Mont -de-Marsdn 
PORTEL 


1100 THE ELECTRICAL REVIEW. DECEMBER 28, 1998. 


1920-21 the Ministry of Public Works and the Midi 
Railway decided that the electrical transmission network 
should be used, not merely to carry the railway load, 
but also to connect up such of the power producers in 
the area, including power sellers and electro-chemical 
works, as might care to profit by such an interconnec- 
tion, The different power stations thereby ceased to re- 
main isolated in the valleys and were able to find new 
outlets for their energy, or obtain supplementary re- 


Fig. 3.—Lake Oo, Empty—showing Deposits. 


sources for themselves. This was the first application in 
France of the idea of a super-network for co-operative 
transmission of power. The 150,000-V lines created bv 
the Midi Railway are shown in fig. 1. One group of 
power stations lies in the west, close to Hourat, and a 
more easterly group lies to the south of Lannemezan. 
Two parallel lines, each of 50,000-kW capacity, run from 
Laruns to Bordeaux, with one sub-station on the way 
at Dax, and a single line, 50,000 kW, branches off at 
Pau to Lannemezan and goes on to Portet St. Simon, 
near Toulouse, a total distance of 260 miles, and will 
shortly be extended to the coal mines at Carmaux and 
to a distributing system, with some water and steam 
power connected to it at Pinet, a further distance of 
60 miles. Fig. 2 shows the interior of the Hourat power 
station, which is equipped with five 
10,000-h.p. units. 

In order to come to a working 
arrangement with regard to the ‘‘ dis- 
patching ’’ and sales, a company, the 
Union des Producteurs d’Electricité 
des Pyrénées Occidentales, known as 
the U.P.E.P.0. was formed by six 
supply companies, including the Midi 
Railway. The U.P.E.P.O. is itself 
neither a producer nor transporter of 
energy; it does not operate power 
stations or transmission lines. All 
the stations have not the same annual 
water-flow curves. The Pyrenean 
rivers are semi-glacial in flow, result- 
ing in two low-water periods, one in 
winter, when the precipitation is 
stored up as snow, and the other dur- 
ing the summer dry season. The flood 
periods are May, June and July. The 
winter low water is more pronounced 


‘ 


Lac Artouste, 20,000 kVA. The last of these is now 
about completed ready for working; the others are ip 
operation. A view of Lac d’Oo empty is given in 
fig. 3, which shows the large deposits brought down by 
the snow and water; the altitude is 4,950 ft. Fig. 4 
shows the interior of Lac d’Oo station at Luchon, which 
contains four 7,000-h.p. Escher Wyss-British Westing. 
house units, which work under a head of 2,625 ft, 
Fig. 5 shows the Lower Pique station at Luchon, which 
contains four 2,000-kVA Francis-British Westinghouse 
sets and works under a head of 541 ft. 

It may here be pointed out that whereas a water-power 
station with only river flow has no momentary over- 
load capacity beyond the amount of water available at 
the head sluices of the pressure pipes, if there is a day’s 
capacity reservoir as at Miégebat, in the Osseau Valley, 
then a daily peak can be carried, and the water econo- 
mised in off-peak periods. Where there are storage 
lakes of capacity running into weeks or months, and 
naturally the higher the effective head the greater the 
storage per cu. m. of water, the station then can be 
designed for a plant capacity equal to that desirable for 
filling up gaps elsewhere, to give the best all-round 
result consistent with the storage. 

It can be easily understood that once the policy of 
the utilisation of water power is decided on in regions 
where there are sectional seasonal variations in flow, 
especially when coupled with some facilities for com- 
paratively long-period storage, the construction of 
interconnecting lines and the operation of the power 
stations on a co-operative basis is a positive advantage; 
it is outside the scope of controversy, and a very 
different matter to the interconnecting of steam stations 
with the elastic output inherent in modern equipment. 

In the development of the U.P.E.P.O. scheme, the 
electro-chemical industry plays a most important part, 
especially in connection with the production of carbide 
and cyanamide, as it can be so arranged that surplus, 
especially unstorable, power can be utilised monthly, 
weekly, or even by the hour. An important feature is 
that a number of electro-chemical industries require 
very little labour per ton of output; further, the 
summer dry period takes place at a time when labour 
is in demand for agricultural work. 

To get good utilisation, a dispatcher, thanks to the 


in the central Pyrenees, where the 
mountains reach 10,000 feet, than in 
the western area; in the summer, 
however, the flood season lasts longer in the former. 
The Pyrenees are relatively well supplied with a number 
of high-level lakes at altitudes of from 4,600 to 7,200 
feet, with utilisable falls of from 2,300 to 2,600 feet. 
These lakes have not a large water capacity, and can 
only be filled during the melting of the snow, although 
autumn rains assist a little. 

There are four lake stations: Lac d’Oo, 20,000 kVA; 
Lac Eget, 26,000 kVA; Lac d’Estaens, 3,000 kVA; 


Fig. 4.—Lake Oo Station, Interior. 


combination of storage lakes and electro-chemical indus- 
tries, except at periods of very high water indeed, can 
at each moment balance the availabilities with the de- 
mands, and vice versa, and also avoid water losses at 
night and on Sundays. Further, he can deal very 
effectively with the peaks. ‘The efficiency of the arrange- 
ment is bound up with the contract (‘‘ social pact’) 
between the U.P.E.P.0. and its members, 

The system is as follows:—KEach member agrees 1 
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give 3 definite amount of power, with margins, accord- 
ing to the capacity of his station, in connection with 
which the anticipated water supply is a fundamental 
factor, and also the amount of power he requires for his 
own business purposes. Once agreed upon, apart from 
the Midi Railway, which has special arrangements, this 
holds good for as long as the ‘‘ Social Pact ”’ lasts. 

The normal type of power subscribed for is an all-the- 
year-round output for 14 hours per day; for example, 
a 1,000-kW engagement calls for 14,000 kWh to be at 


, Fig. 5.—Lower Pique Station, Exterior. 
the disposal of the U.P.E.P.O. each day, under a maxi- 


mum demand of 1,000 kW. There is, inter alia, a type 
of subscription known as ‘‘ lake power,’’ from those who 
have lake storage and agree to put at the disposal of the 
organisation the equivalent of, say, 1,000 kW continu- 
ously, but undertake to supply 3 million kWh when 
the U.P.E.P.O. wants it, under a minimum momentary 
demand of 2,000 kW. 

Besides the quantities contracted for as above, each 
member puts his surplus at the disposition of the 
U.P.E.P.0. These may be the result of ample water, 
of 8 diminution in the suppliers’ own industrial re- 
quirements, or, as in the case of the Midi Railway, 
of the suppliers not yet being in a position to use 
themselves all the output they have arranged for; such 
excess has a variable economic value. The Board of the 
organisation fixes each year a price at which the electro- 
chemical subscribers agree to take the excess, although 
without legal obligation to do so. The price is a func- 
tion of the market price per equivalent kilogram of 
nitrogen. When the demand for power exceeds the con- 
tracted supply, the surpluses not contracted for are 
divided up among electro-chemical or other con- 
sumers according to certain rules fixed by the 
Board, which make allowance for the power sub- 
scribed, and especially the power supplied in 
dry weather’ by electro-chemical undertakings. The 
price does not hold good if the electro-chemist wants a 
supply without guarantees by the Board, and, further, 
a reduction is made if the electro-chemist agrees to take 
very discontinuous load in the day-time. The dis- 
patcher, knowing the resources of each of the subscribers 
and the necessities of the clientéle, including the sub- 
scribers themselves, employs first the contracted-for 
power, and then deals with surpluses, using up the water 
in the lakes for the former when other sources fail. 
The organisation acts as a sales bureau; it sells the 
power available, handles the contracts, banks the 
receipts, and divides the proceeds among the subscri- 
bers after deduction of its own charges and the sum 
necessary for the amortisation and remuneration of its 
own capital. The U.P.E.P.O. uses chiefly the 150,000- 
and 60,000-V transmission lines of the Midi Railway ; 
the quantity of energy is calculated at its des- 
tination, and the selling organisation pays to 
the Midi Company a transmission charge for each 
delivery point—Bordeaux, Toulouse, and so on. In 
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general, the energy is sold at 60,000 volts, although 
some small consumers take it at 10,000 volts; in 
the latter case much of it is sold from the sub-stations 
of the Midi Railway under the supervision of the sub- 
station staff; the sub-stations are about 20 km. apart. 

In order to make the best possible use of the water 
available, and to be in a position to prepare programmes 
of operation, detailed statistics are prepared, and the 
daily working of each station is furnished the following 
day. Further, a combined diagram is prepared show- 
ing the total production of all the stations, the amount 
taken for their own use, the amount supplied from the 
Midi Co.’s stations, and the amount drawn by that 
company for traction purposes. 

One of the most difficult problems is the maintenance 
of the frequency. The large lake stations of the Midi 
Railway and the Lac d’Oo station have great influence 
in this direction. The frequency tends to fall when 
unexpected demands are made on the network. At flood 
time there is a tendency for each station to want to 
utilise its machines as much as possible, and at low- 
water periods to curtail its output. To keep the fre- 
quency within practical limits, penalties are provided 
for defaulters in this respect, but it had not been found 
necessary up to recently to enforce them. 

The operating principles are to utilise to the 
full those stations working directly on streams, and 
to fall back on the lakes for the balance; to 
distribute the load in an equitable manner, so that 
the producers benefit proportionally by the sales; and 
in flood time to see that no producer supplies too much. 

The U.P.E.P.O. began operations in 1924, delivery 
of energy to Bordeaux began in 1925, and in 1926 
eleven stations were in service. The energy available 
was 489 million kWh, 420 million kWh of which, or 
86 per cent., was utilisable through the medium of the 
organisation. Apart from the flood seasons, the 
utilisation has reached 95 per cent. The lake reser- 
voirs have a capacity equivalent to 120 million 
kWh. In 1927 three more stations were added, 
bringing the energy available up to 610 million 
kWh per annum. This year the results will be improved 
by the operation of two new chemical works, and 
next year the Tunis Phosphate Company will have 
in operation a phosphate-manure works specially laid 
out to absorb 20,000 kW of flood-water power. 
The increase in the absorption by electro-chemical works 
is at the rate of about 100 million kWh per year. 


Fig. 6.—Carbide Furnaces at Marignac, 


Fig. 6 will give some idea of the carbide furnaces at 
Marignac of the Cie. d’Electricité Industrielle. To 
enable the storage lakes to be utilised to the fullest 
extent, it has been decided to link up to a steam power 
station at the Carmaux collieries to the north-west of 
Toulouse. The Midi Company has decided to extend 
its 150,000-V lines to a water-power station on the 
Tarn at Pinet, which will send current towards the 
Rhone or Toulouse, according to water flows and 
demand 

The writer is indebted to the U.P.E.P.O. and to the 
Compagnie d’Electricité Industrielle for the above infor- 
mation and illustrations. 
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Electricity Supply in New Zealand, 


Notes on the electrical system of the Southland Electric Power Board, with particular 


attention to the economical construction of the overhead lines. 


By CAPTAIN L. B. HUTTON, M.C., B.E., A.M.I.E.E., of the Southland Electric Power Board. 


HE Southland Electric Power Board, which 

: operates in the southernmost part of New 

Zealand, handles all the branches of electrical 
supply. It generates its own power at its own power- 
house, transmits to its various sub-stations, and re-dis- 
tributes to its many consumers over the countryside. 
It is also prepared to make advances in the way of 
electrical equipment to approved consumers. 

The area under the Southland Board’s control is 
approximately 7,000 square miles, though much of this 
is, of course, not suitable for settlement. Nevertheless, 
the area actually served by the Board’s distribution 
lines exceeds 4,500 square miles, and more is coming 1n 
every year. The country is esseritially agricultural anid 
pastoral, though there is the usual sprinkling of small 
towns, villages, and industrial areas. The last-named, 
however, do not: predominate. The mainstays of the 
country are dairying and sheep farming, and the 
Board’s country revenue is derived largely fiom these 
two classes. The whole scheme is essentially rural, and 
it is as a rural scheme that it will be of interest to the 
English reader. 

The power station is situated near Lake Monowai, on 
the banks of the Waiau River, which is joined to the 
Lake by the Monowai stream. The Lake outlet was 
dammed, in order to raise the water level, and a new 
outlet provided through adjustable gates, through which 
the water finds its way to the old bed of the stream, 
down which it flows for four miles. At this point, the 
river is dammed, and diverted down an artificial canal 
half a mile long, ending in a concrete forebay. Here 
again are sluice gates, admitting the water to a steel 
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pipe line, 8 ft. 7 in. in diameter, carried on concrete 
forms for half a mile. This pipe ends in a surge cham- 
ber, whence three penstocks carry the water down 4 
hillside to the power station, giving a head of 150 fi. 
In the power station are three horizontal turbines, by 
Boving & Co., Ltd., each of 3,250 h.p., directly coupled 
to generators of 2,350 kVA, two of these being by the 
English Electric Co., Ltd., and the third by the Britis); 


Thomson-Houston Co., Ltd. These three machines take 
all the available water from the 8 ft. 7 in. pipe, and 
should extensions be required beyond the 7,000-kV\ 
stage, another pipe line, surge chamber, &c., woul 
have to be built. 

Power is generated at 6,600 volts and delivered ty 
a duplicate bus, through the usual oil circuit breakers, 
the switchgear being of the ironclad type by Messrs. 
Reyrolle & Co., Ltd. After metering, &c., it is dis. 
patched up the hill by means of underground cables jo 
the outdoor 6,600-volt bus, thence to the 6,600/ 66,000 
volt transformers, and finally through oil circuit 
breakers to the transmission lines. 

Up to this point, apart from the economy of the 
development, there is nothing of particular interest, or 
unusual to any degree, and the accompanying single. 
line diagram, fig. 1, will at once clear up any doubts 
as to the layout. 

With regard to the transmission of power, the salien: 
points to bear in mind are that the voltage is 66,000 V, 
and that the insulators are of the pin type. The cables 
are 7/12 copper carried on Australian ironbark poles. 
42 ft. in length, set 6 ft. 6 in. in the ground. Thee 
poles average 14 in. in the butt diameter, ané 
10 in. at the top, having an even taper. They are 
set in the ground without any treatment for preserv- 
ing the wood, it being considered problematical whether 
such a hard wood as the ironbark would permit of any 
penetration. The spans are 400 ft., except where cir- 
cumstances have decided otherwise. The pole fitting is 
of the simplest nature, consisting as it does of one 
large cross-arm 7 ft. long and 4} in. square, 
and a shorter arm on the top of the pole, 12 in. 


long. The top arm is attached to the pole with a gal- | 
vanised-iron U bolt, and the lower one with a through | 


holt. This lower one is also braced from each side to 
the pole. Galvanised steps are fixed on each side alter. 
nately, from a height of 12 ft. above ground. 4 
glance at the accompanying sketches, figs. 2, 3, and 4, 
will give an idea of the simple nature of the structure. 


fig. 3 being an H-pole, used in places where only one | 


side of a road was available. 


Although nothing could be more simple than the struc- | 


ture described, it has proved to be capable of sterling 
service. The secret, of course, lies in selecting the right 
materials in the first place; and secondly, in seeing that 
they are correctly assembled. Four years’ unbroker 
service is the record we can claim from the transmission 
lines, which is somewhat remarkable when it is pointed 
cut that this is the most southerly transmission line i 
the world. It has its source in the base of the Southern 
Alps, traverses a mountain range where the conditions 
are of the hardest, gets loaded with snow and hoar 
frost in winter, and is subject to violent gales in spring. 
Yet its total of 150 miles has remained intact. 

The lines travel together for approximately 50 miles, 
until they reach the Winton sub-station. At this poin: 
they separate, one going on another 20 miles to Inver 
eargill, and the other branching 30 miles to Gore. At 
each of these towns there is a sub-station, where the 
power is transformed from 66,000 volts to 11,000 volts, 
through banks of single-phase transformers.  Thé 
11,000-volt distribution system thus commences at three 
points, Invercargill, Winton, and Gore, situated at the 
angles of a triangle whose sides are approximately 20, 
30, and 40 miles in length. 

From the outdoor bus-bars, the power is brought inte 
the sub-station building by three-core cable, throug? 


— 
al 
by 
star 
cou) 
vil 
dia 
the 
met 
230 
tha 
6. 
line 
The 
in t 
the 
gro 
Wit 
anc 
sho 
for 
on 
1 
il tha 
val 
sho 
the 
ady 
Bos 
an 
of 
pri 
ow! 
Th 
Di 
| Fit 
Per 
Lif 
Dri 
Fo 
So 
pel 
9s. 
3A 
, 
ARRESTORS 
| 
16 
12 
47 
ch 
tru 
cer 
for 
pu 
re ful 
mo 


8, 1928. 


hines take 
pipe, and 
7 ,000-kV4 


Wouli 


livered ta 
breakers, 
ry Messrs: 
it is dis. 
cables to 
OU / 66,000 
il circuit 


my of the 
iterest, or 
1g single. 
ry doubts 


he salien: 
66,000 V, 
The cables 
rk poles. 
1. These 
ter, and 
They are 

preserv- 
1 whether 
it of any 
here cir- 
fitting is 
; of one 

square, 


th a gal- | 
through 


1 side to 
de alter- 


und, A & 


, and 4, | 


-ructure. 


only one | 


he struc- | 


sterling 
he right 
ing that 
nbroker 
smission 
pointed 
line in 
southern 
nditions 
nd hoar 
spring. 


miles, 
is poin: 
> Inver 
yre, At 
vere the 
0 volta, 

The 
at three 
1 at the 
rely 20, 


rht inte 


throug 


22, 1922. 


an ironclad panel, and each outgoing feeder is controlled 
py an oil circuit breaker. From these underground 
cables take the power over varying distances to the 
starting poles where the overhead distribution system 
commences. 

Three sizes of pole are in use. First, the 35-ft. pole, 
with butt diameter not less than 12 in. and top 
diameter not less than 7 in.—this size is used co 
carry 11,000-volt lines, and where neces- 
sary 400-volt lines as well; secondly, , 
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The particulars of costs given in Table A show that 
for the period under review, the total overhead cost 
per pole erected was 2s. 3d., bringing the grand total 
up to lls. 33d. 

The outstanding point about the whole thing is the 
piece-work rate, and some doubt may be felt as to 
whether these rates were satisfactory to the men. They 
had previously been in receipt of from 14s. to 16s. a 


there is the 30-ft, pole, with same dia- x — 


30” 30” 


meters as the 35-ft., used for 400-volt and ¢ 


930-volt roadside work; and lastly, the ah. 3" 
95-ft. pole, with butt diameter not less ° 
than 9 in., and top diameter not less than 

6 in., used for carrying low-pressure ¢ 


lines between the road and the house. 


> 


The 35-ft. and 30-ft. poles are set 6 ft. ay x 


in the ground, and 4 chains apart, while 
the 25-ft. poles are set 4 ft. 6 in. in the 
ground, and not over 3 chains apart. 

With these spacings, the necessary clear- =F 


a7 


ance is allowed from the ground. Fig. 4 
shows the simple construction adopted 
for an 11,000-volt and a 400-volt circuit 


4” 
SERVICE 
CROSSARM 


on the same pole. 


When a sparsely populated rural area c 3 


is being served electrically, it is essential 
that construction costs be kept down, and 
it will be of interest to see just what 
various types of line cost to erect. It 
should be pointed out, however, that 
the labour system in use was of great 
advantage. After trying day labour, and contract, the 
Board decided to go in for payment by piece work, 
and the results were very happy from the point of view 
of both Board and worker. The following were the 
prices paid for the various items, and it must be re- 
membered also that the men had to shift camp in their 
own time, find their own cook, and buy their own food. 
The Board supplied the plant and tools :— 


a s. d. 
Digging 6-ft. hole for 35-ft. or 30-ft. pole... .. ... 3 0 
Fitting pole with cross-arms (up to 2 per pole), brace 

bars, and insulators : 0 


Per cross-arm, when more than 2 per pole... ... 6 


Propping and ramming (3 men) per pole .. .. ... 2 0 
Lifting and setting in hole (2 men), one at 8d. per pole 

_and one at 6d. 2 

Driver of distribution truck (per pole erected) bits.” ape 6 

Foreman (per pole erected)... ... 
Extra (for diggers only) when working in either running 

gravel or rock, per hole... .. 6 

9 6 


So that the maximum labour cost of fitting and erecting 
a pole could not come to more than 9s. 6d. under the 
worst conditions, and actually averaged, over one 
period, &s. 9d. per pole, and over another period, 
9s. O}d. per pole erected. In addition to the labour 


TasLe A. 
£ £ ££ £2 2. 
1442 40 - — — — $8278 2 
—- 6 @ 587 9 562 2 33 £348 
168 70 12 92 30 — _ —- — 872 2 4 
120 50 — 59 18 247 2 #8 
— 2. & 6 83 10 4 31 ss 
36 10 54 22 8 2 
472 364 58 449 175 15 93 37 #60 1,713 3 $8 


truck hire, £12 per week for a motor derrick, 15 per 
cent. on the capital cost of living huts, £3 per week 
for a Fordson tractor, and actual difference between 
purchase price of 3 horses, and selling price after work, 
full value oats and chaff and all petrol, and £20 per 
month Head Office supervision. 


42’ POLES—” 


Fig. 3.—66,000-V Double Pole. 


35° POLE 


Fig. 4.—11,000/400-V Pole. 


day, as a wage, but were persuaded to give the altered 
conditions a trial. It was difficult to show the driver 
of the distribution truck, for instance, that he was 
going to be well off at 6d. per pole erected, because he 
had nothing to do with its erection, and however hard 
he worked, he could not alter the situation for the 
better ; but his doubts were set at rest, when the party 
of 13 averaged 58 poles per day (all 35 ft.) for the first 
12 days’ work, and he was handed £17 &s. in place of 
the £9 6s. he would have got under the old régime. 
The hole diggers had the hardest job, but earned sums 
varying from 2ls. per day to 27s. per day. Their 
record was 87 poles fitted and erected in one day (a 
long summer day, certainly), and they averaged 52 poles 
every working day for a period of more than 9 months. 

The piece-work principle was then taken a_ step 
further, and applied to the erection of the cables, with 
just as happy results. The prices paid are set out below, 
and include the carting of all material from the nearest 
railway station. In this instance, however, piece- 
workers had to provide their own motor truck, tcols, 
ladders, and petrol, as well as living huts. 


TaBLe B. 

11,000-volt lines, 3-phase £5 per mile 

400-volt lines, 4-wire £6 per mile 

930-volt lines, 2-wire . £4 per mile 
Guy wires Cae 12/6 each 
Airbreak switches ... £5 each 
Angle hooks earthed 7/6 each 
Road guards earthed 10/- each 
Pole blocks... ... 5/- each 


Similarly, and simultaneously with the erection of 
the cables, parties were working on the erection of the 
service lines connecting the roadside mains to the con- 
sumers’ houses, and very satisfactory piece-work rates 
were arranged for this work. In short, where the job 
is a straight ahead construction one, piece-work would 
seem to be ahead of all other systems ; but it is essential 
that the worker should receive about half as much again 
as for day work, and that he should be encouraged to 
work long hours and increase his output by from 75 per 
cent. to 100 per cent. ' 

The amount of work done by the individual has s 
very direct effect on the cost of country reticulation, 
and it will be of interest to see just how much different 
types of line averaged. It must be borne in mind that 
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the port of Bluff is on the extreme south of the Board’s 
area, and that the average distance of haulage on the 
railways for the whole job is 57 miles. The landed costs 
of some of the chief items were :— 


TaBLe C. 
35-ft. poles (for 11,000 V) 56/- -each 
30-ft. poles (for 400 V) 46/- each 
Cross-arm timber (uncut) 42/- per 100 
11,000-V insulators and pins... .. 4/6 each 
low-pressure insulators and pins ... 1/7 each 
Tronwork (galvanised) ... ... Variable 
Galvanised iron wire (14.5 ohms) ... £4 per mile 


Solid copper wire (Nos. 10,8 and 7) ~~... per Jb. 
Stranded copper wire (Nos. 7/16, 7/14 and 7/13) 11d. per Ib. 

In general 7/-093 and 7/.083 low-pressure wires 
would have a No. 8 copper neutral, while 7/16, 7 and 8 
low-pressure wires would have a No. 10 neutral, though 
there were, of course, many exceptions to this. 


D. 


Cost per mile of 
low pressure. 


Cost per mile of 


Size of wire. high pressure. 


7/093 £290 £304 
7/.083 £272 £286 
8 £194 £216 


8 galv. iron ... Not used = £176 


The ,outstanding point about the foregoing table is 
that one mile of 11,000-volt line could be erected, using 
galvanised iron, for a total cost of £176, which cannot 
be considered excessive. 


The cost of transformers must be watched carefully, 
and the Southland Board has always made a point of 
‘‘loading ’’ a transformer with all the overhead it can 
carry, before putting it in service. One large batch of 
transformers landed here was costed very carefully, and 
the following table gives their economic history up to 
the time they were put in service. Under the column 
‘net’? is a figure which is the ex ship cost. The 
** gross’’ column is the cost when primage, clearance, 
and freight to test room is added ; while the ‘‘ erected ”’ 
cost shows the transformer up in the air, either on pole 
or platform, after having been unpacked, dried, tested, 
filled with oil, and freighted to its place; and it also 
includes the insulators necessary for high-pressure and 
low-pressure leads and three 11,000-volt fuses. 


Tasie E. 

Size in kVA, Total 
11,000 volts. Net cost. Gross cost. cost erected. 

3 £22 £4 £35 

5 £39 £42 £60 

10 £50 £55 £75 

15 £63 £69 £82 

20 £75 £82 £106 

30 £99 £110 £135 


Having determined the cost of the line itself, whether 
11,000-volt, 400-volt, or 230-volt, and also the cost of 
different-sized transformers mounted ready for service, 
it becomes necessary to determine the cost of a 400-volt 
line, and a 230-volt line, when erected on the same poles 
as the 11,000-volt line. This is necessary in order to 
determine whether to increase the size of any given 
transformer (not always necessary, perhaps), and erect 
copper low pressure; or to do away with low pressure 
altogether, and erect a separate transformer near the 
new job. The following table, built up on our con- 
struction costs, is designed to indicate which method of 
construction is the more desirable, purely from a line 
cost versus transformer cost point of view. It must not 
be assumed that such a table is sufficient to settle a point. 
Other considerations must be borne in mind, but the 
table is a valuable first indication :— 


Tasie F. 
Where low pressure Chains of three-phase service : 
wires are: 20 30 8640 50 60 70 80 
£ £ 
7/.093 47.2 70.8 94.4 118.9 141.6 165.2 188.8 
7/.08% 430 64.5 860 107. 129.0 150.5 172.0 
No. 7 27.5 413 55.0 48.8 82.5 96.3 110.0 


35.8 4%0 59.3 70.5 828 94.0 


No 8 23.5 
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As before, 7;.093 and 7/.083 have a No. & neutral and 
the others a No, 10 neutral. 7 

The interpretation of this table is that where a 5-kV4 
three-phase transformer will carry the load, this trans. 
former is cheaper than low pressure for all distance 
greater than 


26 chains where the wire is 7/.093 


46 > ” ” No. 7 
50 ” ” ” No. 8. 


Similarly, comparisons can be made for other sizes of 
transformers, and for 230-volt lines, as well as 400-yol; 
lines. 

And now as to the class of consumer, and the nature 
of the load. There are more than 8,000 consumers, who 
may be divided into, first, country and town, and then 
into industrial, dairying, electric range, avd lighting. 
The boroughs of Invercargill and Bluff are suppiied in 
bulk and count as one consumer each. This class of 
business cannot be considered a very satisfactory one 
from the generating point of view, in that the boroughs 
demand a low rate in order that they may retail the 
electricity at a profit. If the Board were selling direct 
to the town consumer, the business would at once be. 
come a very good one, on account of the excellent retur 
from grouped domestic lighting. 

The industrial connection is not a very large one— 
not that the Board cannot compete, but simply because 
industries have not been attracted to this part of the 
country. In the majority of cases, the Board is abl 
to secure industrial load on a 1}d. per unit basis; and 


although this may be considered high at first glance, it | 


must be remembered that a job such as a flaxmill, is 
generally situated off the trodden path, where a con- 
stant supply of fuel becomes a difficulty. One great 
advantage of the electric drive lies in the fact that 
whereas a steam engine requires a certificated driver, 
an electric motor may be operated by anyone. Ai 


steam-engine drivers work under an arbitration court | 
award, and their prestige generally prohibits them from | 


assisting at anything but driving the engine, they ar ~ 
a distinct nuisance about the place. As an alternative — 


to the unit rate, the consumer may elect to purchase on 


the kVA and unit basis, in which case the charge is £12 | 


per annum for the first 100 kVA, £10 for the ner 
100 kVA and 10s, per kVA per annum afterwards, plu 
a unit rate depending on the circumstances, but seldom 
exceeding one half-penny. It is, however, only th 


larger industrial concerns which can buy on the kVA 


basis, examples of these being coal mines and freezing 
works employing 2 or more shifts. A final industrial 
group consists of those who have an alternative source 


; 


of power, and in negotiating with them it becomes — 
matter of comparison with the cost of the other sourtt 


of supply. In addition to this, also, there is always th — 


point that while power cannot be sold elsewhere, it ma; 
just as well be released cheaply to assist a local industry, 
rather than not used at all. A New Zealand Power 
Board can take this attitude because it is essentiallt 
not a profit-making concern; but when the power cal 
be disposed of elsewhere at an increased rate, the in- 
dustry in question must be prepared to pay more, of 
go elsewhere. 

The method of charging for domestic consumers 
not quite as simple as it might be, and yet not in at} 


way complicated. The man who has an ordinary light. § 


heat. and power installation is charged :— 
For the first 21 units per month > per unit 


For the next 42 
For all over 84 14d. 


Thus, the man with lights only never gets below 7d. pee 


unit; a lighting and large radiator connection is 


quired to come down to 4d.; lights, heating, and, sa § 
a milking motor might bring a few of the units dow F 
to 2}d., while quite a large installation of lights, hes! 
ing, and milking or general purposes motors must ve 


in use before the 1}d. rate is reached. In other wort 


a consumer must be using more than £16 worth of elt § 
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iricity before he gets on to the 1}d. rate for ordinary 
purposes. 

Special purposes are cooking and water-heating, 
for which the Board quotes special rates of 1d. per unit 
and $d, per unit, respectively, provided the water-heater 
ig on a throw-over switch with the range. 

Annual minimum guarantees are required in respect 
of the various appliances, the list being detailed 
below :— 


or lighting and heating £4 a year 


For milking motor upto3h.p. ... ... £10 
For electric range up to 6,000 watts ... £6 
For electric range up to 7,000 watts ... £8 ,, 
For electric range up to 8,000 watts ... £10 ,, 
Industrial motor capacity charge, up to 
50 h.p. 5/- per horse power 


per month 


The usual size for a milking-machine motor is 2 h.p., 
which is capable of working a 6-cow plant. The mi.king 
motor is regarded as a good revenue earner, because it 
carries with it the £10 minimum, and with the average 
herd of 30-40 cows, will use about £20 worth of elec- 
tricity in the 8 months’ milking season. Being a three- 
phase load, its current demand is small, and three such 
motors can be worked off a 5-kVA transformer, together 
with lights, &e. Road and service line mains nee not 
be larger than No. 10 or No. & copper, depending on 
the length of run; and the Board serves 2-h-p. motors 
quite satisfactorily at the end of 1 mile of 3-phase No. 8 
copper. 

The Board has on its lines more than one thousand 
electric ranges, and is supplying them all satisfactorily, 
It cannot, however, be admitted that cooking at 1d. per 
unit is an ideal return for an authority supplying a 
scattered rural area, but in this case, there were reasons. 
First, there are not only large coalfields handy, but 
there are also huge deposits of a lignite which sells at 
12s, a ton, and which has been largely used throughout 
the district. We had, therefore, to compete with other 
sources of heat, and fixed on 1d. per unit as the most 
a family could pay, who use in the region of 12 units 
per day all the year round. As the country is about 
evenly divided between dairying and wool growing. 
there were a large number of houses with no use for 
large motors, } h.p. or } h.p. being enough for shear- 
ing machines, If revenue was to come from them, it 
had to come from cooking ; and we accordingly set out to 
get the cooking load, 

Hand-in-hand with cooking at ld. per unit, goes 
water-heating at 3d. per unit, provided it is on a 
change-over switch with the range. This limits, to a 
great extent, the amount of heat that can be put into 
the water, and most of the heat is imparted during the 
night hours. We limit the size of the heating element 
to 1,500 watts, recommend a container not exceeding 
20 gallons capacity, and insist on efficient insulation 
with suitable lagging. As an alternative to the range, 
a water-heater may be on a change-over switch with a 
milking motor in a cow-byre, the hot water being used 
to wash the pails and churns, &c. 

Supply to ranges and water-heaters in the country is 
a matter for special study, especially if the range is of 
the large (or 8,000-watt) size. We have adopted the 
system of making a three-phase supply available, one 
phase going to the hotplates and one phase to the oven. 
The third phase supplies the house lights and heating 
points. The water-heater, if there is one, is on the same 
phase as the oven, but, of course, cannot be used with 
it. A 5-kVA transformer will serve an installation of 
an 8,000-W range and water-heater, because although it 
is possible to put a load of 4 kW on the hotplate phase 
alone, this is scarcely ever done. It would mean that 
all four hotplates were on full heat at the same time—— 
& most unusual proceeding. Due attention must be 
given to the length of low-pressure mains, the size of 
the wire, and the voltage drop; and in this connection, 
supply authorities in this country have to maintain the 
voltage within 5 per cent. of 230 V at the consumers’ ter- 
minals—not by any means an easy thing to do. 
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What is the best source of revenue, in order of 
preference? 

1. Lighting and heating in small towns, because it is 
nearly all at a high rate, consumers are close together, 
transformer capacity and road mains can be small, and 
the jobs are easy to service. 

2. Dairying districts, where the average return per 
unit lies generally somewhere between 2d. and 5d., and 
seldom falls as low as i}d. 

3. Industrial jobs which will take a block of power— 
50 to 100 h.p.—and are prepared to pay 14d. per unit 
for it. Such a connection may be worth up to £1,000 
per annum. 

4. Cooking consumers, who, together with their light- 
ing units, will average a little more than 1d. per unit, 
but less than 1}d. 

5. Bulk buyers on the kVA basis, who generally get 
below Id. per unit, and may be as low as #d. per unit. 

The danger in rural electrification lies in this: that 
the cost of service is high compared with town reticula- 
tion; that the consumer is conservative, and will take 
things slowly ; and that he is difficult to force. His con- 
sumption per head will go up, but it will go up slowly, 
having started low. The amount of money that can be 
extracted from him in return for a supply of electricitv 
is relatively small. He has not the opportunity to spend, 
as has his town brother, and he has become sparing in 
consequence. To meet these difficulties, rates must not 
be set too low to commence with. People will always 
demand lower rates—and it may be possible to lower 
them; but it is scarcely possible to raise rates; and a 
very careful analysis must be made beforehand in order 
to determine whether the minimum annual revenue will 
meet the interest, sinking fund, depreciation reserve 
fund, renewal fund, and the cost of service. 


Vouchers for Consumers. 


A mode of developing the use of small domestic 
electrical appliances. 


By C. O. BRETTELLE, M.I.E.E. 


HE high consumption of electricity among resi- 
| dential consumers in the U.S.A. has hitherto 
owed little to the use of the heavier cooking and 
heating apparatus. It is rather due to a very widely 
extended use of appliances which require very little 
energy individually, but which provide in the aggre- 
gate a very profitable load. Such a load can easily be 
dealt with on existing distributors and house services, 
and is very often connected to the lighting installation. 
A method of building up such a load has been sug- 
gested* which is based on the issue by supply authorities 
to residential consumers of vouchers bearing values pro- 
portionate to their annual consumption. The consumers 
would be entitled to exchange these vouchers or give 
them in part payment for any current-consuminz 
apparatus (except lamps) at the showrooms of the under- 
taking, or of any co-operating contractor. The addi- 
tional apparatus thus connected would increase the 
profits and, consequently, in the following years vouchers 
of a cumulatively higher value could be given away. 
To put this proposal into concrete form, the case may 
be taken of an undertaking having 10,000 residential 
consumers yielding a revenue of £40,000 at 6d. per 
unit. There is a surplus of £4,000 (after meeting all 
charges) which could be devoted to a reduction in tariff. 
As, however, capital expenditure on apparatus is a 
more serious obstacle to the extended use of electricity 
than high rates, the supply authority decides to use the 
surplus in the manner referred to above. 
The average consumer of 160 units per annum would. 
with his receipt for the last quarter’s account (making 
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up £4 for the year), receive a voucher for 10s. This 
10s. is made up of (4,000/40,000) x £4, plus, say, 2s. 
The additional allowance of 2s. is made on the assump- 
tion that only 80 per cent. of the consumers would take 
advantage of the opportunity to acquire apparatus on 
these terms. Assuming the average consumption of new 
apparatus connected to the lighting circuits under this 
scheme to be 40 units per 10s. of capital outlay, the 
consumption at lighting rates would be increased by 
25 per cent., so that in the second year the value of the 
voucher to the average consumer would be 12s. 6d., and 
at the end of the seventh year £1 18s. Od. With a two- 
part tariff in force, the same considerations would 
apply, since the value of the voucher is dependent upon 
gross revenue which includes the same surplus, which- 
ever form of tariff be adopted, although on a greater 
consumption. 

The advantages of the scheme may be summarised as 
follows :— 

(1) Securing a tangible article without payment would 
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appeal more to consumers as a whole than a small re. 
duction in rate for energy. 


(2) Consumers would be brought to the showrooms. 
where they would be shown other useful electrical 
apparatus and have hiring terms explained to them. 


(3) If a consumer desired apparatus more expensive 
than the face value of his youcher, the latter would be 
accepted in part payment; this would often influence 
him to choose an article of a better class than he would 
otherwise have done. 


(4) Consumers who had not hitherto adopted a two- 
part tariff would more readily appreciate its advantages 
if the only alternative. were to pay for their increasing 
load at standard lighting rates. 


(5) The value of the annual vouchers could be varied 
to suit conditions to be met by the supply authority, 
such as a temporary increase in cost of fuel. This might 
obviate the necessity for a temporary increase in the 
charge for energy supplied to consumers. 


Bottom or Side Heat ? 


The makers of electric cookers should study the convenience of the user as the fundamental 
consideration in design. 


By A STATION ENGINEER. 


tion whether the heating elements should be at 

the bottom or sides. So far as I have been able 
to find out by experience, cooks prefer bottom heat and 
designers prefer side heat. Some years ago I tried an 
oven with side heat; it cooked quite nicely so long as 
the food was placed well up in the oven, but it would 
not cook at the bottom. The maker recommended that 
the food should be kept well up, but this had the 
obvious defect that about one-third of the oven was 
useless. When a substantial hot-plate was fitted at the 
bottom, the oven worked very well indeed, and although 
it is of an ancient pattern it is still a favourite in the 
kitchen. Later I tried out some well-known side-heat 
ovens, but the results were not very good, although the 
makers said that the ovens were ideal. One large oven 
was taken by an expert cook, who said that it was 
tricky to work. Some bottom heat was added, and the 
oven then became quite satisfactory. Later some of the 
earlier side-heat ovens required overhauling, and the 
makers recommended that they should be scrapped, 
although they were not by any means old. 

About a month ago I obtained one of the latest 
up-to-date ovens of a celebrated maker, with side heat 
and a certain amount of bottom heat. This was put 
into the kitchen instead of the above-named ancient 
oven, and the results were disappointing. Bread, for 
instance, was scorched in the top of the oven and 
undercooked at the bottom, and altogether the results. 
were unsatisfactory. The elements were altered by the 
makers to give higher bottom heat and less side heat, 
and the cooking qualities were improved. 

It is all very difficult to follow. Why do some makers 
stick to side heat while others specialise on bottom 
heat? A friend who has tried both types informs me 
that cooks prefer bottom heat because they can use the 
ovens without special instruction—a very good reason. 
Scientifically, bottom heat is better than side heat, 
because if the bottom of an oven is hot, the top will 
look after itself. On the other hand, it is quite possible 
to. have the top of an oven very hot, while the bottom - 
part is relatively cold. Air is a bad radiator: the 
air at the top of a room may be stifling while the floor 
is cold and draughty, and the air at the top of an 
oven may be much hotter than at the bottom. If a cold 
fruit or meat pie, containing a large percentage of 
water, be placed at the bottom of an oven, it will take 
much more heat than lighter material at the top. I 
have found that bread baked in a side-heated oven was 


O NE of the probiems of electric cookers is the ques- 


burnt at the top of the oven, while at the bottom it 
was not cooked enough. Probably the difierence be- 
tween north and south country cooking has something 
to do with it. South-country people buy their bread 
and do not have the heavy cooking that is prevalent in 
the north, and it is possible that an oven which works 
well in the south may not be so good in the north. 
Makers tell me that people can succeed better after 
careful teaching by an expert démonstrator ; but why 
should such teaching be required by cooks who have 
been accustomed to coal-fired ovens? One must not 
attach too much value to absence of complaints. Some- 
times one finds that complaints do not come, just be- 
cause people are using the oven merely for fancy work 
and are doing all their heavy cooking in the coal-fired 
oven. In this matter we must consult the cooks first 
and second, and last, and all the time. If the cooks 
are not content, it is no good having splendid reports 
from makers’ experts. My own conclusion is that there 
should be bottom heat; some side heat also is advan- 
tageous, but the bottom heat must not be skimped. If 
the bottom of the oven is hot, the top is also hot: the 
heat rises, but it does not descend. 

Certain other points require attention. Many ovens 
are packed with light packing of a woolly nature. 
This becomes solidified after a time through the effect 
of water vapour. Blocks of lagging are now being 
made which are astonishingly good heat insulators and 
which appear likely to keep their heat-insulating 
powers. These deserve careful attention from makers. 
Another point, and an important one: some well-known 
makers send out heaters of a type which increase con- 
siderably in resistance in the course of time. The wires 
have to stand up to bad conditions, namely, great heat. 
in the presence of steam and other vapours, and they 
are liable to oxidisation. When this happens the oven 
ceases to heat up properly. -Resistances should not be 
run too hot, and should be made of material which is 
seasoned and not liable to surface change. Makers also 
should ayoid skimping the heat capacity of the ovens. 
It may sound economical to say that an oven runs with 
10 per cent. less watts than a competitor’s oven, but 
in practice the lightly loaded oven has to be run at 
full load for so long a period that it actually uses 
more units than the oven with a higher loading. An 
under-heated oven is a nuisance and a trial to patience. 
while an oven with generous heating may be kept down 
= the right temperature by switching on to the lower 
eats. 
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Compensation Claims. 


An examination of the position of employés who suffer loss of status or employment in 
consequence of the operation of the Electricity (Supply) Acts, 1919-1926. 


By J. W. THOMAS, LL.B., B.Sc., A.M.I.E.E. 


(Concluded from page 1065). 


Who Pays the Compensation? 


The liability for compensation will be upon the under- 
taker to whom the transfer has been made if the dis- 
placement is in consequence of the transfer of one under- 
taking to another. As a case in point one could quote 
the formation of the Ayrshire Electricity Board. The 
undertaking of the Ayr Corporation was transferred 
with the consent of the Commissioners to the Ayrshire 
Board, with the result that certain employés were dis- 
placed. The compensation to those employés was pay- 
able by the Ayrshire Board. Where the displacement 
occurs as a result of the closing down of a generating 
station consequent upon the taking of a bulk supply, 
then the undertaker whose generating station is closed 
down will be liable to pay the compensation. It has 
already been stated that if an undertaker can show to 
the satisfaction of the referee that equivalent employ- 
ment was available at the date of the transfer, &c., it 
may escape liability. The point arises as to the precise 
meaning of the werds *‘ was available.’’ If an officer 
ov servant secures a position with another under- 
taking through his own efiorts is he deprived of the 
right to claim compensation? or will the referee take 
into account the fact that he has obtained another posi- 
tion when assessing the amount of compensation? The 
language of the section appears to be specific enough. 
The undertaker against whom the claim is made must 
show that equivalent employment was available at the 
date when the transfer, d&c., was effected. If the em- 
ployment was not available at that date, then the title 
to compensation accrues, and, strictly speaking, it ought 
not to be affected by the fact that the officer in ques- 
tion secures another position subsequently. In the case 
of the Ayrshire Board, the undertaker was unable to 
show that equivalent employment was available for cer- 
tain of its employés when a transfer was effected, and 
though a reference was made during the hearing to the 
fact that one of the employés had subsequently obtained 
other employment, it does not appear to have influenced 
the referee in deciding the amount. This is obviously 
only fair. It is admitted that if an undertaker is in- 
strumental in securing another similar post for an em- 
ployé by the allotted date, then there is some justifica- 
tion for that fact being taken into account when the 
claim is being dealt with. If, however, the undertaker 
is unable to do this and dispenses with an employé who 
then through his own efforts secures another post, this in 
itself ought not to constitute a valid reason why the 
undertaking should be relieved of its obligations. For 
example, an official after being dispensed with might 
aceept an appointment abroad rather than be out of a 
post and thus be involved in considerable expense, to 
say nothing of the inconvenience and insecurity. It 
would be unfair if his claim for compensation was pre- 


judiced as compared with another official who had made , 


no effort whatever to secure another position. No doubt 
each case will have to be decided on its merits, and the 
referee will exercise his discretion in the matter. 


How is the Compensation Assessed ? 

As far as a servant is concerned, the amount of com. 
pensation payable is solely at the discretion of the 
referee, but in the case of an officer employed on an 
annual salary, it must be based on, but not exceed, the 
amount which would have been payable to a person on 


abolition of office under the Acts and rules relating to 
his Majesty’s Civil Service in force at the date of the 
passing of the Local Government Act, 1888. These 
rules provide for the payment of a special annual allow- 
ance which shall not exceed two-thirds of the salary and 
emoluments of the office. In calculating these allow. 
ances it is the practice of the Treasury to award as 
many sixtieths of the officer's emoluments as he has 
served complete years, with the special addition on 
account of abolition of office not exceeding the follow- 


ing scale: 


Actual service. Addition. 
20 years or upwards 10/60 
15 years and less than 20 she _ 7/60 
10 years and less than 15 2 a 5/60 
5 years and less than 10 Sia _ 3/60 
Under 5 years... 1/60 


In computing the period of service, the years of ser- 
vice under any other authorised undertakers is to be 
taken into account, as well as the period of service with 
the undertaker with whom the officer is engaged at the 
time of displacement, also years of temporary absence 
whilst serving with the Forces or in any other employ- 
ment of national importance during the war. 

There was an interesting point argued at great length 
in the Morley arbitration, namely, whether compensa- 
tion was by way of superannuation or was merely to 
provide for a break in employment which resulted from 
a scheme or arrangement under the Act. It was con- 
tended from one side that the whole object of the com- 
pensation sections was to afford to the dismissed em- 
ployé the opportunity of obtaining equally good employ- 
ment elsewhere, and in support of this it was argued 
that the period during which compensation could be 
claimed was limited in the Act to five years. The effect 
of the Act was that an employé was secured for five 
years, and therefore all that he was entitled to by way 
of compensation was a figure based on that period. In 
other words, the object of the compensation provisions 
was not to put upon authorised undertakers an obliga- 
tion to superannuate their employés, but to pay them a 
sum which would afford them reasonable assistance until 
they were able to obtain equally satisfactory employ- 
ment elsewhere. No opinion was expressed by the 
referee on this point, and it is not easy to draw any 
conclusions from the procedure. It does appear as if 
a five years’ basis has been taken in some cases, but 
longer periods in others. It is obvious that a definite 
term such as five years cannot be applied without regard 
to all the surrounding circumstances. In the case of 
men who have spent many years in the industry and 
whose prospects of securing other analogous positions 
are slight, compensation dught to be on a generous basis 
approximating to a superannuation basis, whereas in 
the case of young men who are more capable of securing 
other employment, the five-yearly basis would not seem 
to be unfair. The Treasury regulations do not provide 
for a term of years, so that presumably the referee can 
exercise his discretion so long as the compensation does 
not exceed the amounts laid down in those regulations. 
It should be noted that the Treasury regulations speak 
of an annual payment, but it has been the practice in 
all.the cases which have been decided for the referee to 
award a lump sum. This has usually been done with 
the consent of the parties. There is nothing under the 
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Act to provide that compensation shall be paid as a lump 
sum or as an annual payment, so that presumably 
again the referee has discretion. It should also be noted 
that the Treasury regulations only apply to an officer, 
and not a servant; in regard to the latter the referee 
has absolute discretion. 


Under the 1926 Act, 


The fourth Schedule of the 1926 Act is based on 
Section 16 of the 1919 Act as amended by Section 21 of 
the 1922 Act, but there are several important adapta- 
tions which must be noted. In the first place the date, 
May 8th, 1919, is not included so that a claimant under 
the 1926 Act will not have to prove that he was em- 
ployed by an authorised undertaker before that date. 
Incidentally, under the Bill promoted by Mr. Kelly, 
which has just been passed by Parliament, the date will 
be deleted from the 1919 Act. Thus, it will make no 
difference to a claimant when he entered the supply 
industry, whether before 1919 or afterwards, Under the 
1926 Act the claimant has to prove that under or in con- 
sequence of that Act a generating station has been closed 
or acquired, or restrictions on the working or use 
thereof imposed or a main transmission line or any part 
thereof has been acquired and that as a result he has 
suffered loss of employment, diminution of salary or 
wages, &c., or has relinquished his employment in con- 
sequence of being required to perform duties which were 
not analogous or has been placed in a worse position. 
It should be noted that these conditions are very wide, 
and cover the case of dismissal or reduction in salary 
not only in the event of a station being closed down per- 
manently or temporarily but also as a result of restric- 
tions being imposed on the working or use of the station. 
If an employé in a station is dispensed with on account 
of the number of running shifts being reduced, or the 
periods during which the station is run severely cur- 
tailed, he will be entitled to compensation. Or if as a 
result of restrictions imposed under the Act his respon- 
sibilities are reduced and his salary is reduced propor- 
tionately, he will be entitled to claim compensation for 
the reduction. An interesting point is likely to arise 
under this head, viz., whether if the total capacity 
of the steam plant in a station is reduced as a result of 
the operations of the Act and the classification of the 
station under the Schedule of Salaries is reduced, the 
members of the technical staff will be entitled to claim 
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compensation for the difference. On the face of it there 
does not seem to be any reason why they should not. 

The compensation is to be payable, in the case of g 
generating station being closed or having restrictions 
imposed upon it, by the authorised undertaker to whom 
the station belonged or belongs. In the case of a station or 
a transmission line being acquired, it will be payable 
by the acquiring authority. The onus of proving that 
equivalent employment was available at the date of the 
closing or restrictions will be borne by the undertaker 
upon whom the obligation to pay compensation rests, 
No difficulties are likely to arise on the question 
whether the closing or restrictions are under or in con- 
sequence of the Act, as it is provided that this shall be 
determined by the Electricity Commissioners. 

With regard to the amount of compensation payable, 
it should be noted that the Treasury regulations still 
apply, with this difference, that they are only to form 
the basis for determining compensation where loss or 
relinquishment of employment is involved. 

In conclusion, it may be remarked that both the 1919 
and the 1926 Acts enable the Minister of Labour to make 
rules as to the procedure before the referee, and he may 
by those rules provide for limiting the amount of costs 
and for fixing the fees to be paid to the referee, &e. 
So far no such rules have been framed, and it has been 
left to the referee to decide how the costs should be 
awarded. The decisions do not appear to have been very 
consistent. In the Morley case the referee ordered each 
party to pay its own costs of, and incidental to, the 
hearing and the award. In the Llandudno case the 
undertaker had to bear the costs of both parties, and 
similarly in the Hampstead case. In the Mansfield 
arbitration the award provided that a definite sum of 
£12 12s. should be paid by the Corporation to the 
claimant as costs of, and incidental to, the reference. 
The latter sum was obviously a small amount, and raised 
the general question whether if this is to be taken 
as a precedent it is sufficient. In some cases it is neces- 
sary to employ counsel when an important legal ques- 
tion is involved, and the small sum awarded in the 
Mansfield case is obviously inadequate to meet such a 
contingency. 

One may express the hope that the Minister of Labour 
will take advantage of the powers which reside in him 
and furnish rules which will serve as a guide in regard 
to costs, &c., for the future. 


American Capital in 
British Industry. 


A Consideration of Some Possible Effects. 


By LESLEY F. 


years has enabled many of the middle class by 

speculation and investment to enter the realms 
of finance. Few better opportunities present them- 
selves to the small investor than those offered by the large 
finance and trust corporations, excellent examples of 
which appear in this country. These companies have 
facilities for obtaining information which enables them 
to place their resources with a measure of security and 
advantage denied to the small investor. 

Experience in the past has shown that protection 
against national disasters, trade depression, and other 
disturbing influences can only be obtained by dividing 
up the total capital and investing it in widely differing 
industries in the various countries of the world. 

This principle is based upon the known fact that 
general world trade depression is happily of very rare 


; prosperity of America during the last few 


RATCLIFFE. 


occurrence, and in any case cannot be guarded against, 
whereas a temporary depression in one industry or 
country (due to local conditions) invariably results in 
a reactionary advantage in some allied industry or 
country. American banks and finance corporations 
have therefore been centring their attention upon 
countries of the world which show signs of industrial 
enterprise that present a reasonable opportunity for the 
investment of capital. 

Such an opportunity is the development of the elec- 
trical supply and manufacturing industry of this 
country which is just entering on an intensive scheme 
of development under the operation of the Electricity 
Acts. Everything points to a period of activity and 
prosperity in this industry at present and for several 
years to come, which most certainly offers a good 
opportunity for the investment of capital. It is not 
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surprising to learn, therefore, that American capital is 
finding its way into the electrical supply and manufac- 
turing industry of this country. 

The statement made by the lay Press recently that 
the financial control of some of the most important 
sections of the industry lies in the hands of America 
may be an exaggeration, but the conditions as they 
exist certainly have a tendency in that direction. 

The fact that there is this tendency for American 
interests to acquire the financial control of a large and 
important industry, such as the electrical industry of 
this country, upon which at least 250,000 men depend 
for their living, cannot fail to influence both the 
industry and the country to some extent. 

These notes are prepared with a view to illustrating 
the economic and political efiects which such condi- 
tions are likely to create. 

While it would be possible for this financial control 
to be obtained unconsciously, it is very unlikely, and 
has therefore been ignored. 


Economic Effects. 


The introduction of foreign capital into a country 
has very little economic significance until it reaches a 
value where it tends to become a controlling influence 
in some particular industry. Its influence, then, 
though difficult to define, becomes very real and of im- 
portance. 

All industries have to meet two obligations, they 
have to provide a suitable return to their shareholders 
for the capital invested in them and a reasonable return 
to their employés for the service rendered to them. 
The interests of these two parties should, in theory, 
be absolutely in common, but in practice this condition 
does not always materialise. The prosperity of the 
industry expresses itself by a larger return to the share- 
holder and the employment of yet more labour. 

Times of depression are characterised by a fall in 
the return to the shareholder and a reduction in the 
number of people employed. The fact that the share- 
holder participates directly in the prosperity of the 
industry and the employé does not, has always formed 
a bone of contention to those interested in the obliga- 
tions of industry. It, however, accentuates the fact 
that the prosperity of industry is a thing of national 
importance. 

Times occur, as we know by bitter experience, when 
the failure to agree between the two sections of industry 
leads to a dispute which threatens ruin to both. Unfor- 
tunately these difierences rarely occur during times of 


prosperity, but they generally coincide with periods of, 


trade depression, when no surplus is available to allow 
any drastic adjustments to be made to settle the dispute. 

This country owes no mean part of its stability to 
the characteristics of the race to get together during 
times of trouble. It has been this spirit that has come 
to the rescue in every big industrial dispute, where 
both sides have made sacrifices for the good of the 
industry and the country. 

Certain markets of the world of which we hope even- 
tually to obtain our share, are at present entirely in 
the hands of our American competitors. In fact, the 
increased facilities for production of which the industry 
is capable, make our entrance into these markets a 
matter of vital importance. 

The prosperity of the electrical industry of this 
country upon which thousands depend for their employ- 
ment is a matter of national importance. Under the 
happiest combination of British capital and skill it is 
no easy matter to reach and maintain prosperity in 
these days of enterprise, so that competition and the 
introduction of foreign capital must eventually intro- 
duce a conflicting influence which will eventually 
affect the industry, its employés, and the country, 
adversely. 

Political Effects, 


It is impossible to generalise upon the political 
effects due to the intrusion of foreign capital into the 
electrical industry. But it is of interest to note that it 
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has a very considerable efiect upon the two countries 
concerned. In.other words, it acts as an additional 
factor to further complicate what is already a compli- 
cated business. 

In giving a common interest to the citizens of both 
countries it must help to bind the countries together 
during times of prosperity, but in times of industrial 
depression or dispute it may be instrumental in causing 
considerable damage. Nationally, we shall quite rightly 
be biased in favour of our own countrymen; in the 
same way, we must expect the government of the share- 
holders to sympathise with them and to exert its 
authority on their behalf in the safeguarding of their 
capital. 

The success of the combination, therefore, depends 
upon its ability to withstand the stress that opposing 
interests and sympathies will sooner or later impose. 

In conclusion, it seems regrettable that there should 
be any hint of foreign capital entering the electrical 
industry of this country when it presents such unique 
opportunities for the business enterprise and technical 
skill of the country to create a great and victorious 
combination. 


Legal. 


Theft of Electricity. 


On December 17th, the Exeter magistrates heard summonses 
against Percival T. Scott, an Exeter electrical engineer and 
contractor, charging him with “‘ maliciously and fraudulently 
causing to be diverted and consuming electricity, the property 
of the Exeter Corporation.”’ It was stated for the prosecution 
that during a “‘ shopping week ”’ the defendant had connected 
a special lighting installation to a heating and cooking circuit, 
thereby wrongfully obtaining energy at a reduced rate. The 
defendant said that he had intended to notify the Electricity 
Department of what he had done, but before he could do so 
the mains superintendent visited the premises, noticed the 
installation, and reported the matter. 

The wording of the summonses was contested but the magis- 
trates decided to convict on one of them and fined the defen- 
dant £5, dismissing the other charges. Our local correspon- 
dent reports that the defendant's solicitor made the curious 
statement that ‘‘it was no crime to steal electricity. It 
was the same as air, light, or water, or any other of the gifts 
that God gave us and which are common to us all.’’ He also 
said: ‘‘ Every lawyer in the country will agree that to make 
it an offence to steal electricity a new statute will have to be 


brought into operation. 


Unlicensed Wireless Transmitter. 


The Times reports that at the Bolton Borough Police Court 
on December 17th, Cecil Grundy, motor engineer, of Rishton 
Lane, Bolton, was fined £5, and ordered to pay £5 5s. costs 
and to suffer the confiscation of his apparatus, for using a 
wireless transmitting set without being licensed to do so. 
Mr. F. Elliott, prosecuting for the Postmaster-General, said 
this offence was a serious one. The transmitting set had been 
used for two years, and it had taken all that time and much 
expense to detect the user of the call sign ‘ORS.’ There 
were, he said, more unauthorised transmitting stations in 
South Lancashire than in all the rest of England put together. 


Irish Telephone (New System) Co., Ltd., vy. National Union 
of Railwaymen. 


In the Dublin Circuit Court, before Judge Shannon, last week, 
the Irish Telephone (New System) Co., Ltd., sued the National 
Union of Railwaymen for £19, alleged to be due for telephone 
service supplied by the plaintiff company to the officers of 
the defendants in Dublin, from the year 1923 to the date on 
which the service was terminated by the defendants. 

Mr. C. D. Waters, Irish secretary to the defendants, gave 
evidence to show that the service was unsatisfactory from time 
to time, and that he had made frequent complaints to the 
company’s manager. Finally, in October, 1927, the defendants 
cancelled the contract, owing to the alleged breach of it by 
the plaintiffs in neglecting to give efficient service. 

Judge SHANNON said that it appeared to him that the true 
construction of the agreement was that if the installation was 
not kept in proper working order, the defendants’ remedy 
was to sue the plaintiffs for breach of contract, and that 
the defendants had no right to cancel the contract as they 
had done. He gave a decree to the plaintiff company for £10, 
subject to any rights the defendants might have to proceed 
for alleged breach of contract on the part of the plaintiffs. 
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Lektophone Corporation v. S. G. Brown, Ltd. 
Tue hearing of this action was resumed on December 19th. 
The plaintiffs alleged that the defendants had infringed a 
patent by selling a ‘‘ Mascot’’ loud speaker at the Radio 
Exhibition, 1927. 

Mr. W. H. Batuantyne, for the defence, gave evidence re- 
garding cone loud speakers with free edges, constructed ac- 
cording to specifications prior to that of Hopkins, which he 
said gave very good results. He produced the patent index for 
1909 to 1915, which, he said, showed that the Hopkins patent 
was indexed under ‘‘ gramophones, phonographs, and the like 
sound producing and reproducing instruments.” He had 
made a number of experiments with the ‘‘ Mascot ’’ cone out 
of the box with its edge free. | While it was reproducing 
music he had maltreated it, but it made no difference to its 
excellent reproduction. 

In cross-examination by Mr. Trevor Watson, he said he 
remembered the Hopkins patent in 1927 because it was then 
that the advertising campaign with regard to licences began. 
He knew that the plaintiffs had a working arrangement with 
Standard Telephones & Cables, Ltd. Asked whether he con- 
sidered that a test depending purely upon the ear would give 
a reliable scientific comparison between two loud speakers, 
Mr. Ballantyne replied that it was the practical test. He 
did not agree with Dr. Eccles that tests by the ear were 
wholly unreliable. 

Mr. SrarrorD Cripps, K.C., summing up che defendants’ 
case, said an attempt had been made by the plaintiffs to 
cloud the very simple issue with theories and tests which were 

uite immaterial and had no relation to the Hopkins patent. 

e only test, he submitted; was the test of the ear. He 
attacked the patent on the ground of invalidity, saying that 
the elements which went to the making of a loud speaker 
according to the Hopkins specification were common know- 
ledge at the date of the patent. As to the form of the cone, 
there was no suggestion that the Hopkins cone was more 
advantageous than any other. ” 

Mr. WurreHeaD, K.C., replying on December 20th and 2Ist, 
on behalf of the plaintiffs, said the case for the defence had 
proceeded from beginning to end on the fallacy that a patent 
could be destroyed by agglomerating bits from a number of 
other documents. It was said that there was nothing new in 
the size, the coning, and the peripheral gripping, but he con- 
tended that Hopkins in his specification had described and 
claimed an article that was incontestably new. 

At the conclusion of the arguments his Lordship reserved 
judgment. 


Reviews. 


The ABC of rie a Battery Management. By E. C. 
McKinnon, M.I.E.E. Pp. 121; figs. 32. Manchester : The 
Chloride Electrical Storage Co., Ltd. Price 3s. 6d 

This is the second edition of an admirable handbook de- 
signed for the instruction of the non-technical user of storage 
batteries—whose name is legion in these days of motor-cars 
and wireless sets—and being written by a recognised expert, 
its teachings can be accepted with full confidence. It is true 
that the author is attached to a leading manufacturing con- 
cern, but that in no way detracts from the value of the book 

—rather the contrary, for it is obviously his first interest to 

inculcate the proper treatment of batteries in order to attain 

the best results, and as all lead storage batteries are identical 
in fundamentals, what is good for one is good for all. Special 
care has been taken to secure ‘‘ simplicity both of language 
and explanation ’’; this aim, pursued too far, sometimes leads 
to ambiguity and lack of precision, but the author strikes a 
happy mean; whilst the book is not a “‘ popular ’’ manual, 
nor yet a “ high-brow’”’ treatise, it conveys the information 
necessary to satisfactory working in a clear and intelligible 
form, and without sacrificing technical truth to verbal con- 
venience. In addition to a description of the construction and 
working of a lead storage battery, very full instructions for 
operating are given, and possible battery troubles are dis- 
cussed; the information given is essentially practical and to 
the point, and the book is well worth the attention of every- 
one concerned with battery installation, use, and maintenance. 


The Essentials of Transformer Practice. By E. G. Reep. 
Qnd Edition. Pp. xii+392; figs. 185. London: Chapman 
and Hall, Ltd. Price 21s. net. 

This is the second edition of Mr. Reed’s excellent work, and 
it represents a very considerable improvement upon its prede- 
cessor, by virtue of the new matter it contains. If one is to 
judge by the lack of references to the original edition in the 
different articles on transformers published in the technical 
Press since its appearance, it would appear that the volume is 
by no means so well known as it should be. The earlier 
chapters deal with the history and fundamental theory of the 
transformer. In Chapter V the author treats of the general 
relations of the transformer, and this is a most valuable chap- 
ter to those who handle the engineering of general schemes as 
well as to the operators and designers of transformers. 

Chapters VIII and IX give an approximate method of design 
for simple shell and core type transformers with rectangular 
iron and copper sections. The latter is quite new to the pre- 
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sent edition and extends the arguments of the previous chapter 
by studies for determining the a expressions for dimen- 
sions and weights, for losses and costs as well as the conditions 
for minimum sum of losses and minimum costs with fixed den- 
sities. The application of the minimum conditions to simple 
shell and core type transformers is also given. In Chapter 
XII the author briefly reviews the heating of  trans- 
formers, and while this is satisfactory so far as it goes, we 
should heave liked to see a much more extensive treatment 
of the subject in view of the fact that the life of a trans- 
former is that of its insulation, which in turn is dependent so 
largely upon the heating to which it may be subjected. In an 
all too short study Chapter XIII describes the general pro- 
perties of insulating materials. ‘Transformer insulation is dis- 
cussed, rather inadequately we think, in Chapter XTY. 
Chapter XV, on the physical and mechanical properties of insu- 
lating oils, is another of the new contributions to the present 
edition, and besides indicating the classes of insulating liquids 
which might be used in transformer insulation, it outlines the 
properties and characteristics of petroleum oils and makes 
briefer reference still to chemical inactivity, oxidisation in oils, 
arc action on oil and reconditioning insulating oils. Chapter 
XVI, which is also new to this edition, deals with voltage (in- 
strument) transformers and discusses the factors affecting ratio 
and phase angle. e theory of the current transformer is set 
out in Chapter XVII, and this also forms a welcome addition. 
Chapter XVIII deals exclusively with the phase angle of the 
current transformer. Current transformer calculations are 
given in Chapter XIX. The general theory of reactors is 
studied in Chapter XX, which deals with three types of coils. 
The chapter gives simply the fundamental design equations. 
Mechanical stresses in transformers are treated of in Chapter 
XXI, which we regret is so sketchy. The treatment, more- 
—. is confined to core-type transformers having concentric 
cous. 

Chapter XXII is new to the present edition and _ it describes 
the procedure necessary for the installation and maintenance of 
transformers, including drying out and the care of insulating 
oil. Connections for voltage transformations for single-phase 
and three-phase transformers and groups are briefly summarised 
in Chapter XXIII, while in Chapter XXIV various methods of 
connecting single-phase transformers for three-phase transfor- 
mation are described and illustrated by vector diagrams. 
The electrostatic stresses to which windings may be subjected 
in operation are described in Chapter XX XI, which shows the 
causes from which high _ electrostatic tential may 
result, and how the stresses are affected by transformer 
polarity. Chapter XXXII gives a brief description of the 
operation of current transformers with open-circuited secon- 
daries. The pros and cons of loading transformers on a tem- 
perature basis are formulated in Chapter XXXIII, which 
directs attention to winding temperature gradient, continuous 
steady load operation, and operation with particular load 
cycles. The last three mentioned chapters are new to this 
edition. The remaining chapters of the book are the same as 
in the first edition. 

While we have found the present volume to be full of in- 
terest and distinctly thought provoking, we have been struck 
with what has seemed to us a distinctly sketchy treatment of 
various aspects which have already been indicated. This we 
think is a pity, and while we realise that in very many in- 
stances so much could be said that it would be difficult to 
decide exactly where to stop, we would offer the suggestion 
that in a subsequent edition those chapters which we have indi- 
cated as having received all too brief attention, be re-written 
on more comprehensive lines. Better still, we think if the 
author would undertake a two or three-volume symposium 
dealing with all phases of transformer design, construction, 
testing, maintenance, and operation, he would, we are sure. 
earn for himself the grateful thanks of a large percentage of 
the members of the profession. The volume is attractively 
produced and represents extremely good value for money. 


S. Austen STIGanrt. 


In These Days. By Rosert Brymer. 
Brentano’s, Ltd. Price 7s. 6d. net. 
Mr. Robert Brymer, of Siemens Electric Lamps & Supplies, 
Ltd., has for some years had opportunities for studying the 
problems that affect workers in industrial areas, and in his 
latest novel, ‘‘ In These Days,” he discusses the Communist 
menace in a great works employing thousands of hands. In 
the industrial city of Menster, Tim Turner, who has been 
brought up in an atmosphere of class hatred, enters an iron- 
works owned by a Quaker, with the avowed intention of 
ruining the capitalists. In his headstrong enthusiasm he. mis- 
takes his friends for his enemies, and unwittingly sides with 
alien Bolsheviks against the sympathetic and upright Quaker 
ironmaster. Discovering that his Bolshevik allies have bought 
up all the leading Communists of the city for political pur- 
poses and not in order to rectify the injuries done to the 
workers, or to rebuild the appalling slums in which he finds 
families starving on Christmas Eve, Turner, sincere through 
all his blind impetuosity, turns to his own employer and shows 
him how to better the condition of his employés. His drastic 
solution to the slum menace may not find universal favour, 
but the descriptions of the insidious methods employed to stir 
up discontent in factories and to disturb the friendly co- 
— of employers and employed are written with sincerity 
and force. 


Pp. 302. London. 
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Accidents et Dangers de I’Electricité. By Dr. Paut Dunem. 
p. x+74; 7 figs. Paris: Gauthier-Villars et Cie. Price 
10 fr. 

This little book—one of a series on the applications of elec- 
tricity to therapeutics and kindred subjects—by a noted 
radiologist, editor of the series, is intended for the use of the 
veneral public as well as of medical men; it deals mainly 
with fatal accidents, concerning which so little exact know- 
ledge is available, and which occur under conditions so vari- 
able that precise conclusions cannot be drawn from the data 
recorded. Death may ensue from the passage through the 
body of a current of 60 milliamperes and may not take place 
when a current of several amperes has flowed. A case is on 
record of a man whose body earthed a 5,000-volt a.c. line, 
fusing the line wire without killing the man, whose burns 
were healed in two months; in another instance a workman 
was subjected to a shock at 2,000 volts a.c., 48 cycles, for 20 
minutes without losing consciousness or suffering any injury 
other than severe burns. On the other hand, men have been 
killed by contact with lines which had been switched off and 
earthed for safety’s sake—the fatal shock being derived by 
induction from neighbouring high-pressure lines. The author 
points out that whilst the risks involved in other branches 
of industry are known and understood, those arising in the 
electrical industry occur in the most unexpected circumstances, 
and suggests that the public is still too little informed with 
regard to them, especially in connection with low-pressure in- 
stallations, which, of course, are by far the most numerous 
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and accessible; moreover, the proper methods of treating or- 
dinary ‘‘ casualties ’’ are widely known, but the right way 
to deal with un electrical accident—including the protection 
of those who go to the rescue—is wholly different. 

After studying the physiological action of electric currents, 
d.c. and a.c., Dr. Duhem discusses the ‘‘ mechanism of death 
in electrocution,’’ with many examples of experiments on 
animals in the longest chapter in the book. An analysis of 
statistical data which follows, shows that the great majority 
of accidents are due to the carelessness or ignorance of the 
victims, “and the importance of *‘ attention’ is emphasised— 
if a person is expecting a shock, the effect of the shock when 
it comes is greatly diminished; probably it is this factor which 
accounts for the difficulty often experienced in the United 
States in the electrocution of criminals. 

A chapter is devoted to the symptoms of electric shock, 
another to the consequential complications arising out of shocks 
which are not immediately fatal, and the last two respec- 
tively to the treatment of electrical accidents and the means 
of preventing them. The author commends the Schaefer 
method of artificial respiration, remarking that the victims 
of electric shocks are often *‘ not so dead as they look,” and 
that by proper treatment astonishing ‘‘ resurrections "’ can 
often be brought about. Finally, he advocates the education 
of the public with regard to these matters. 

The book is both interesting and practical, and we should 
be = to see a translation or a similar work on the English 
market. 


Business and Industrial 
Notes. 


The Week’s Electrical Trade News from all Sources. Commercial and Industrial Developments. 
Business Changes, Market Prices for Materials, Trade Openings, New Publicity 
Literature, Liquidations and Failures. 


Associated Electrical Industries, Ltd. 

At an extraordinary general meeting of the shareholders of 
the Metropolitan-Vickers Electrical Co., Ltd., on December 
th, the resolutions altering the company's title to ‘* Asso- 
ciated Electrical Industries, L.td.,’’ and re-arranging the capital 
were confirmed. 


Industrial Relations in Australia. 


The British Mission in Australia has been taking part in 
conferences having for their object the improvement in indus- 
trial relations. At Melbourne early in December Sir Hugo 
Hirst and Sir Arthur Duckham were able to make useful con- 
tributions to the discussions. Conditions in Australia, so fre- 
quently subject to labour disturbance, were compared with 
the state of affairs that prevailed in this country prior to the 
great dispute of May, 1926. Sir Hugo Hirst likened the present 
position in Australia to that in the United Kingdom when 
the Mond Conference was set up. That conference, he said, 
was one of open character. The Industrial Council had been 
formed to function permanently, and he expressed the hope 
that uitimately it would develop into a permanent official body 
in which both sides would have confidence. The Council func- 
tioned in cases of threatened trouble. The conference could 
in no way be interpreted as a concerted effort to reduce wages 
or to attack trade unionism. Ideas were being pooled, and 
every field was being explored with a view to mutual co- 
operation. A Sydney Press dispatch, dated December 12th, 
stated that Sir Hugo had suggested the sending of an Austra- 
lian delegation to Great Britain in 1929 to study industrial 
conditions here. It was proposed that it should consist of 
four representatives of employers and four of trade unions, 
that it should be non-political, and that its expenses should 
be borne privately, £5,000 having been subscribed anony- 
mously for the purpose of meeting the union delegates 
expenses, the employers or their organisations bearing their 
own. 

Unemployment, 


The Ministry of Labour returns for the week ended Decem- 
ber 10th showed a decline of 29,900 in the number of unem- 
ployed. The total on the date mentioned was 1,320,900, as 
compared with 1,350,806 on December 3rd and 1,125,228 on 
December 12th, 1927. 


The Future of J. H. Holmes & Co, 


Confident hopes for the re-organisation of Messrs. J. H. 
Holmes & Co., Newcastle, were expressed on Tuesday last 
week at a meeting of the staff and employés, together with 
Mr. W. Hall and Mr. N. D. Newall, members of the board. 
An apology was received from Sir A. N. Lindsay Wood, who 
was unable to be present. Mr. Wilfred Hall, who took the 


chair, gave a brief statement of the history and present posi- 
tion of the company and the aims and objects of the re-organi- 
sation. Mr. H. W. Clothier gave evidence of the support and 
co-operation of Messrs. A. Reyrolle & Co., Ltd. e new 
policies and the consequent prospects of important orders were 
announced by Mr. Robinson, and the employés expressed their 
goodwill and their sincere wishes for the su ul future of 
the firm. 
Social Events. 


The Venner Time Switches Sports and Social Club held its 
first fancy dress carnival dance, since the acquisition of its 
new sports ground at Croydon, in the Caxton Hall, West- 
minster, on December 17th. The affair was very jolly, and 
the colourful and original costumes very well deserved the 
handsome prizes which were distributed by Mrs. R. 
Graseby, wife of the managing director. 

The directors of the Lothians Electric Power Company enter- 
tained their guests, members of the staff and their friends at 
an annual social at Seabeach House, Portobello, on December 
18th. The function, which took the form of a supper and 
dance, was attended by a large company, who spent a most 
enjoyable evening. At supper Mr. H. C. Babb (general mana- 
ger) proposed the health of the guests, and Mr. J. Jack, 
managing director of the Edinburgh Collieries Co., Ltd., 
responded. 

Henley’s Dramatic Club, whose performances are always so 
enjoyable, again gave a good account of themselves on Thurs- 
day, December 20th, when the three-act farce, “‘ It Pays to 
Advertise,’’ was rendered at the Cripplegate Theatre in Golden 
Lane, E.C.1. The play was produced by Mr. Henry Thornton. 

German Financial Enterprise. 

‘The Gesellschaft fiir Elektrische Unternehmungen, of Ber- 
lin, which is an investment company interested both 
in electricity supply and manufacturing undertakings 
in Germany and is also extending its interests abroad, 
is about to increase its share capital by about 15,000,000 
marks to 75,000,000 marks. It was stated at a recent 
meeting that besides the participation in the Belgian 
““Sofina’’ and the possibilities which these relations 
offered, the company had foreign financial plans of its own in 
course of preparation. In this connection it was most impor- 
tant to have funds already available. The American concerns. 
which operated with great financial resources, were pressing 
forward everywhere outside the United States in the electricitv 
supply branch, and without regard to the present remunera- 
tiveness of the business, they were buying up all undertakings 
available with a view to the development of the sales of the 
manufacturing works closely associated with them. Under the 
circumstances the Germans were of opinion that the European 
industry, especially the German, must suffer from the Ameri- 
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can procedure in this respect. Therefore, they as a German 
company, wished to be equipped, to an extent which would 
not endanger the remunerativeness of the company, so as to 
be able to extend their sales business through the financing 


of undertakings. 
Shannon Scheme Contracts. 


The Irish Electrician says that it is officially stated that 
during the past few months considerable progress has been 
made by the Free State Electricity Supply Board in getting 
its organisation under way for taking over the Shannon 
power works and high-pressure distribution system when they 
are completed next year. In the Greater Dublin area the 
contractors who are laying the high-power feeder cables are 
well advanced with the work. Contracts for the transformer 
kiosks and switchgear and for the erection of the trans- 
formers in this area were placed with Messrs. Ferguson, 
Pailin, Ltd., and the Asea Electric, Ltd. The work of erect- 
ing the distribution networks and house services in the 2 
Leinster towns which it is proposed to supply this winter, 
is proceeding satisfactorily and will be finished before long. 
Considerable progress is also being made in Templemore, 
Tipperary, Cashel, Doon, Cappawhite, and Cappamore. The 
Irish Electrical Construction Co., which is carrying out the 
work in all these towns, has also received the contract for 
distribution networks and house services in Carrick-on-Suir, 
Lismore, Tramore, Cappoquin, Tallow, Dunmore East, and 
Passage East. The contract for the erection of transformer 


kiosks and switchgear in the Leinster towns was placed with 


the English Electric Co., Ltd., and for its immediate require- 
ments in transformers the Board has decided to — - 
and the 


contract between the Asea Electric Co., Ltd., 
British Thomson-Houston Co., Ltd. 


Employment during November. 


The December Ministry of Labour Gazette states that em- 
ployment in the engineering industry during November re- 
mained very slack, and showed a further decline on the whole. 
There was an improvement in the Midland motor vehicle 
section and in electrical engineering employment continued 
fair. The number of unemployed in the engineering industry 
as a whole rose from 91,865 to 94,221, increasing the pro- 
portion from 9.4 to 9.6 per cent. The electrical section showed 
a slight improvement, there being a decrease of 10 (to 4,156) 
in the number unemployed; this was not large enough to 
affect the percentage (5.2). The other two electrical sections 
also recorded an improvement. In the electrical wiring and 
contracting industry the number of unemployed fell from 
1,034 to 998, and the proportion from 6.7 to 6.4 per cent. 
The electric cable, wire and lamp manufacturing group showed 
a decrease of 157 (to 4,453), reducing the proportion of unem- 
ployed from 5.3 to 5.2 per cent. 


Conditions in Ecuador. 


Mr. R. M. Kohan, British Chargé d’Affaires at Quito, 
has transmitted to the Department of Overseas Trade a report 
on the economic and financial conditions in Ecuador, dated 
September, 1928 (Stationery Office, 1s. net). In the course of 
this it is stated that the last three years has been a period 
of administrative reorganisation and progress, of financial 
stabilisation and economic stagnation. As the general 
standard of life in Ecuador is much inferior to European 
standards, the demand for articles of foreign manufacture is 
limited, and the saturation point is very quickly reached. 
Increased direct and indirect taxation has lowered purchasin 
power, and the prospects of an early recovery from the genera 
paralysis of trade are not encouraging. 


Showroom Window Displays. 


We reproduce herewith a photograph of a window display 
which recently secured a prize for the Newcastle and District 


Fig. 1.—A Newcastle Showroom Window. 


Electric Lighting Co., Ltd., in a competition organised by the 
Newcastle-upon-Tyne Advertising Club. The quaint little 


goblins with a “‘ magic cave” in the background made a very 
simple and effective display. , 
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A somewhat more complicated arrangement is shown jp 
fig. 2, which depicts the showroom window of the Ringwood 
Electric Supply Co., Ltd. The main interest of this lies jp 
the fact that the company operates in a rural district. Tt jg 


Fig. 2.—A Window at Ringwood. 


a sign of the spread of electricity when dwellers in country 
districts can be persuaded to give electrical Christmas presents, 


Chinese Import Surtaxes. 


A schedule of “ interim surtaxes "’ is to come into force in 
China on February 1st next. Among the classes of goods 
affected are electric lamps and appliances, and telegraph and 
telephone materials, which are to be subject to a surtax of 
74 per cent. ad valorem. The surtax on electrical machinery, 
=. and fittings not elsewhere specified is to be 5 per 
cent. 


The Scottish Lighting Service Bureau. 


The third annual report of the Scottish Electric Lighting 
Service Bureau shows that during the past year the activities 
of the organisation have not only been well maintained, but 
that many new developments have been inaugurated. The 
total number of persons reached by the year’s activities was 
2,652, made up as follows: Attendance at lectures at the 
Bureau, 868; number of persons who called for advice, 332: 
number who attended illumination lectures organised by the 
Bureau elsewhere, 1,452. 


Central Board Contracts. 


_Two contracts valued at about £5,000 and £3,000, respec- 
tively, for the foundations of the towers for the crossing of 
the River Forth and the foundations of the sub-station at 
Yoker have been awarded by the Central Electricity Board to 
Messrs. MELVILLE, DunDAs & Wuitson, Glasgow. Messrs. 
WituramM Bain & Co., Coatbridge, have secured the contract 
for the foundations of the sub-station at Motherwell for just 
over £5,000, and Messrs. JoHN Train & Co., Glasgow, for the 
foundations of the sub-station at Port Dundas for approxi- 
mately £5,500. 

Recent Contracts, 


The Execrric Heatine Co., Croydon, has just completed a 
large contract for the supply of electric radiators for an im- 
portant foreign naval power. The work has occupied a period 
of nearly ten months, during which period a special staff of 
mechanics have been fully employed on the work. The 
radiators are of the most modern type, the elements being 
carried in a specially constructed cradle to reduce the risk of 
fracture by gun-fire. 

The Co., Lrp., has received an order from 
the Halifax Corporation Tramways for seven complete double- 
deck tramcars, with top covers, for mounting on four-wheeled 
trucks. The electrical equipment will comprise double 50-h.p. 
motors, controllers, ‘‘ DK.’’ magnetic brakes, and Maley and 
Taunton’s air-break attachments. The order also includes a 
further six motors and controllers and three magnetic brakes. 

Sir W. G. Armstronc, Wuitwortn Co., state that 
Messrs. Felten & Guilleame, Koln-Mulheim, have recently 
ordered ‘‘ Monometer ”’ patent 3-ton capacity cable furnaces, 
with all the latest improvements such as anti-oxidation sys- 
tem, automatic temperature control, and atmospheric siphon 
type burners. They have also received an order from the 
A.E.G. Cable Works, Oberspree, for a 3-ton ‘‘ Monometer ” 
cable furnace. 

In modernising its power plant at the Ronez quarries, for 
more economical production of granite macadam and concrete 
building blocks, the Jersey Granite & Concrete Co., Lap., of 
St. John’s, Jersey, has installed Blackstone “‘ spring injection ” 
heavy-fuel-oil engines to the extent of 450 b.h.p. 


The G.E.C, Not to Manufacture in Australia. 


In our leaderette of last week entitled ‘‘ Sir Hugo Hirst and 
an Empire Manufacturing Group,’’ we quoted a Melbourne 
Press dispatch crediting Sir Hugo with an announcement to 
the effect that his company, the General Electric Co., Ltd., 
proposed to establish a factory in Australia for the manufac- 
ture of electrical apparatus. We are informed that this report 
‘Is not accurate, and that Sir Hugo’s statement was only to the 
effect that British manufacturing companies would have to 
study seriously the question of manufacturing in Australis. 
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Alleged American Radio Monopoly, 


The Federal Trade Commission has dismissed the monopoly 
complaints against the General Electric, Radio Corporation, 
American Telephone and Telegraph, the Western Electric, the 
Westinghouse Electric, the International Radio Telegraph, and 
the United Fruit and Wireless Specialities Apparatus Com- 
pany. All of these concerns were alleged to be monopolising 
the manufacture and sale of radio and other electrical equip- 
ment. The Radio Protective Association, representing inde- 
pendent concerns, in view of the fact that the Federal Trade 
Commission has decided that it is without jurisdiction to 
prosecute the Radio Trust, will now press the Department of 
Justice to bring the monopoly companies into Court.— 
Exchange Telegraph (Washington). 


For Sale. 
Inverness Corporation Electricity Works has for disposal 
three steam generating sets. (See our advertisement pages to- 


day.) 
Book Notice, 

“The All Europe ‘Three’: How to make a simple and 
efficient three-valve set.’ By C. M. R. Balbi, A.M.I.E.F. 
Pp. 24; 3 figs. and sheet of drawings. London: Sir Isaac 
Pitman & Sons, Ltd. Price 6d. 


Polish Foreign Electrical Trade. 


During October last Poland imported ‘* apparatus, conduc- 
tors, and other electrotechnical materials ’’ to the value of 
8,576,000 zloty (about £200,000). The exports of the same 
class of goods were valued at 46,000 zloty (about £1,000). 


Large Steel Merger Foreshadowed. 


Speaking at the annual meeting of Dorman, Long & Co., 
Ltd., last week, Sir Arthur J. Dorman (chairman) stated that 
negotiations with Bolckow, Vaughan & Co., I.td., were pro- 
ceeding with a view to an amalgamation if an equitable 
arrangement could be reached. Later in his speech Sir Arthur 
Dorman said that during the year 96,000,000 kWh of elec- 
tricity had been generated at the company’s Redcar works 
from blast-furnace gas and waste steam. 


Railway Goods Classification Changes. 

Mr. J. W. Parker, A.M.Inst.T., who has contributed several 
articles on the subject of the transport of goods by railway to 
our pages, sends us the following note :— 

The railways have recently proposed a number of alterations 
and reductions in the official classification of goods, some of 
which will go towards reducing transport costs. Electric cable 
until the last few months was in Class 16, but now a reduction 
is forthcoming for higher loads. If 5-ton lots are offered, 
the rate is reduced to Class 12, and if 2 tons is supplied, the 
division is 14. Aluminium scrap is also in Class 16, but 
skimmings have been reduced to Class 6. Electric regulating 
switches which also previously figured with the ‘‘B”’ reduc- 
tion for owner’s risk, have received the tonnage concession in 
the same way as cable, and now come in Classes 12 or 14, 
according to weight. This alteration does not apply to motor- 
starting switches. The generation of electricity is concerned 
with pulverised fuel, the charges for which have now been 
settled at a level 10 per cent. in advance of ordinary coal rates. 

Among the additions to the classification are lamp sockets 
of earthenware and/or metal which are placed in Class 18; 
and iron or steel bobbins for cable or wire, and zinc wire, 
Class 13. Glass blocks for electric stoves when packed are 
placed in Class 12, but they are allowed to use any exceptional 
rates there may be for glass bottles. In the classification of 
electric trucks for baggage or freight, it was stipulated that 
the accumulators should not be charged, but this proviso is 
now withdrawn. 


Large-scale ‘‘ Hire-Purchase.” 

The London Industrial Finance Trust, Ltd., which has re- 
cently commenced business at Farleigh House, Lawrence Lane, 
Cheapside, E.C.2, offers banking facilities to manufacturers 
and distributors of machinery to finance sales upon extended 
terms of payment—restricting these to productive machinery 
and equipment, and excluding business in goods like motor- 
cars sold for individual use. This would appear to be an exten- 
sion of the possibility of carrying on business on the “‘ hire- 
purchase ’’ system which has become so important a factor 
m many classes of trade, but hitherto has been denied to the 
makers and buyers of expensive machinery installations. Use 
of the facilities offered will permit a buyer to make his 
machines begin to earn the money to pay for themselves, and 
will afford safety in extended terms of credit and payment 
by successive serial amounts to sellers and buyers alike. The 
oe of the company is Col. the Hon. F. Vernon Willey, 


An “ Ediswan ’’ Lamp-Selling Idea. 


An excellent scheme for encouraging the sale of ‘‘ Ediswan ”’ 
lamps has been circulated to dealers by the Epison Swan 
LECTRIC Co., Lap. A new form of carton, holding six lamps, 
has been produced. In addition to being a strong cardboard 
container, this can be folded and arranged to form a model 
use. Two designs—Tudor and modern—are available, and 
they are attractively coloured. Moreover, in certain districts 
company is distributing cardboard models of a garage 
and car to go with the house. The scheme is being advertised 
i about forty national and provincial newspapers. 
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Great Britain’s Radio Exports, 


Some details of exports of radio apparatus from this country 
during October are given by the Wireless Trader. It is 
shown that the total value of British goods shipped during 
the month was £103,118, of which valves accounted for £13,906. 
Australia was the principal market, goods to the value of 
£13,448 (valves £9,159) going to the Commonwealth. Next in 
order was Holland with £10,385 (valves £71), and Rumania 
was third with £9,451 (valves £733). Other important cus- 
tomers were the Irish Free State, £5,812 (valves £4,897), 
India and Burma, £5,182 (valves £159), Canada, £4,515 (valves 
£809), Jugo-Slavia, £4,374 (valves £616), Belgium, £4,287 
(valves £181), and France, £4,048 (valves £21). 


New Johnson & Phillips Headquarters. 


We reproduce herewith a view of ‘‘ Columbia House,’’ Ald- 
wych, W.C.2, into which Messrs. Jounson & PHILuips, L1D., 
moved this week from 12, Union Court, E.C. This new addi- 


Messrs. Johnson & Phillips’s New Premises. 
Photograph by “ Building.” 


tion to the Kingsway area brings the day nearer when the 
district will be practically ‘‘ all-electric.’’ The telephone num- 
bers of Messrs. Johnson & Phillips are now Holborn 8326-78. 


American Electrical Industry in 1928. 


Gen. Otto H. Falk, president of the Allis-Chalmers Manu- 
facturing Company and a member of the Board of Governors 
of the National Electrical Manufacturers’ Association, states 
that during 1928 the United States electrical industry enjoyed 
a period of steady growth. Its progress, particularly in 
relation to electrical machinery, was more along the line of 
improvements and refinements than in radically new develop- 
ments. The higher efficiency and greater economy of large 
generating units was only possible through the concentration 
of power production in huge central stations. ‘‘ Tying these 
stations together in systems and with systems interconnected 
and super-power chains, extending over vast distances, has 
brought the advantages of labour-saving, cheap and reliable 
electric power as well as light to a — majority of our citi- 
zens, in factory, shop, and home. ‘The carrying of electricity 
to the rural community and farm, which has been given great 
impetus during the past few years, will be an important factor 
in the solution of our agricultural problems, in bringing the 
cheaper labour of power to replace human brawn and in 
bringing business methods as well as greater comfort and 
convenience to the farm. Electrification of important divi- 
sions of a number of great railway systems will prove a great 
poy in the industry to concerns supplying equipment, as 
well as power. This, however, is a development of the future 
rather than the year just ahead. One of the most significant 
movements of industry, and particularly in the electrical 
branch, has been the getting together of all those having a 
common interest. Such associations as the National Electrical 
Manufacturers’ Association are bringing the business men of 
the industry ether for interchange of ideas, experiences, 
and methods. is is resulting in a standardisation of equip- 
ment, appliances and supplies, with a consequent saving in 
manufacturing costs, poms a greater usage at lessenin 
cost to the user. e virile spirit of its leaders wit 
co-operation replacing competition will carry the electrical in- 
dustry far along in the path of progress.”’ 
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Bankruptcy Proceedings. 

W. H. Braven, 19, King’s Road, Willesden Green, N.W.— 
The public examination of this debtor was held on December 
2th before Mr. Registrar Francke at the London Bankruptcy 
Court, the accounts showing liabilities of £1,658 and assets 
nil. The debtor stated that in May, 1923, he began business 
from Balfour House, Finsbury Pavement, E.C., as an ageni 
in wireless accessories; in March, 1924, he sold the business 
for £500 in shares of H. Braden & Co., Ltd., then formed with 
a nominal capital of £1,500, to acquire and carry it on. He 
acted as director of the company until August or September, 
1926. He attributed his insolvency to liabilities incurred on 
behalf of that and another company. ‘The examination was 
concluded. The following are creditors :— 


£ 
C. A. Daw & Sons, Ltd. R. National Bank of South 


R. Harris ... Africa... 0 
L. Hitchwik .... 56 G. Parwit aa 400) 


A. A. WituuaMs, 22, Elgin Mansions, Maida Vale, W.— 
This bankrupt, who failed in November, 1926, applied on 
December 18th to Mr. Registrar Stiebel, at the London Bank- 
ruptcy Court, for an order of discharge. The Official Receiver 
reported that the provable debts amounted to £1,328, and the 
estate had realised about £6. In February, 1923, the bank- 
rupt became associated in the formation of Radio Phonopore 
and Electricals, Ltd.; he subscribed for 1,000 of the 5,000 
shares, and was appointed managing director. Owing to the 
lack of working capital the bankrupt and two directors had 
recourse to a professional moneylender, from whom they 
borrowed £1,000 on a joint and several promissory note for 
£1,300, the money being used for the purposes of the company. 
Default was made by the company in payment of the first 
instalment, and judgment was signed against the bankrupt 
and his co-directors, with the result that the company went 
into voluntary liquidation in June, 1926, and proceedings were 
instituted against the bankrupt by the moneylender. The 
bankrupt attributed his failure and insolvency entirely to his 
liability on the promissory note. ‘The discharge was suspended 
for three months on statutory grounds. 


B. H. WisHaw, Bakewell Road, Matlock, Derbyshire, elec- 
trical and wireless engineer.—Liabilities of £346 were dis- 
closed in the statement of affairs presented at the first meeting 
of creditors herein held recently at the Official Receiver’s 
offices, Nottingham. The debtor attributed his failure to loss 
of money entrusted to an agent, and loss of money received 
by an employé and not accounted for. It appeared that he 
commenced trading in January, 1926, but in June, 1927, 
creditors pressed him and he arranged to pay through an 
agent liabilities amounting to £202 by monthly instalments. 
He had paid £180 to the agent, who, he alleged, had failed 
to pass on the money to the extent of about £100. The matter 
trical and wireless engineer.—Liabilities of £346 were dis- 
was left in the hands of the Official Receiver as trustee. The 
public examination was held on December 18th, at the Court 
House, Derby, and was adjourned so that particulars could be 
filed with regard to the moneys said to be unaccounted for by 
the agent. 


F. Price & C. R. Tarver (F. Price, Tarver & Co.), electrical 
engineers, 15, Working Street, Cardiff.—First meeting, De- 
cember 31st, at 34, Park Place, Cardiff; public examination, 
January 10th, at the Law Courts, Cardiff. 

H. J. Brownu electrical engineer, 34, Broadstone Avenue, 
Leamore, and 181, Bloxwich Road, Walsall.—Receiving order 
made December 18th, on debtor’s own petition. 

R. G. Roserts, electrical engineer, Magnet House, College 
Road, Upper Bangor.—Trustee, Mr. I. D. Hooson, Official 
Receiver, St. Peter’s Churchyard, The Cross, Chester, released 
December 10th. 

J. A. Hartigan and G. J. D. Harrigan (London Fan and 
Motor Co.), electrical engineers, 81, Charlotte Street, Totten- 
ham Court Road, W.—Last day for proofs for dividend, January 
oy: Trustee, Mr. E. H. Hawkins, 4, Charterhouse Square, 

1.4, 

P. G. Crump (‘‘ Dales ’’), wireless dealer, &c., 44, Wylecop, 
Shrewsbury.—First and final dividend of 3s. ld. in the 4, 
payable December 3lst, at the Official Receiver’s offices, 22, 
Swan Hill, Shrewsbury. 

H. H. Spexe, electrician, 12 to 17, Bilston Street, Wolver- 
hampton.—First and final dividend of 5s. 4d. in the £, payable 
January 14th, at 3, Warwick Passage, Corporation Street, 
Birmingham. 

W. A. HammonD, wireless dealer, 31, Middle Street South, 
Great Driffield.—Last day for proofs for dividend, January 
5th. Trustee, Mr. J. E. D. Stickney, Official Receiver, 37, 
Scale Lane, Hull. 

C. H. Davies, electrical engineer and contractor, &c., 6, 
Stamford Arcade, Ashton-under-Lyne.—First and final divi- 
dend of 1s. 4d. in the £, payable December 3ist, at the Official 
Receiver’s office, Byrom Street, Manchester. (The above 
notice cancels that announcing a dividend of 1s. 44d. in the £, 
published in the London Gazette of November 13th, 1928, the 
dividend then advertised not having been paid.) 

. T. Lacey, electrical engineer and contractor, 10, George 
Street, Bath.—First and final dividend of 2s. 4d. in the £. 
payable December 31st at the Official Receiver’s office, 26, 
Paldwin Street, Bristol. 


Smita (Smith & Sons), electrical engineer, general 
22a, 24, and 26, Victoria Square, irst 
dividend of 2s. 8d. in the £, payable at the Government Build. 
ings, Victoria Street, Liverpool. 

J. E. CRACKNELL, Wireless supplies dealer, &c., High Street 
Manningtree.—Trustee, Mr. H. S. Gotelee, Official Receiver. 
9, Arcade Street, Ipswich, released December 10th. ; 


Company Liquidations. 


Eastnon Tramway TRACTION AND ELEcrRicAL Co., Lap— 
Winding up voluntarily. Liquidator, Mr. A. J. Adams 
National Buildings, St. Mary’s Parsonage, Manchester. Meet. 
ing of creditors, December 28th, at the offices of the liqui- 
dator. Particulars of claims by December 27th. 

Betco, Lrp.—Winding up voluntarily. Liquidator, Mr. §, 
lhompson, 23, Bush Lane, E.C.4. Meeting of creditors 
January 4th, at the office of the liquidator. (This notice js 
purely formal ; all creditors have been or will be paid in full.) 

Vacuum Licut & Power, Lirp.—A meeting of creditors was 
held on December 2iIst at 146, Bishopsgate, E.C. 

He.ikon Wiretess Co., Lrp.—First meeting of creditors and 
céntributories, January 4th, at 29, Russell Square, 

British Lrp.—Winding up voluntarily, 
Liquidators, Mr. H. V. Creighton and Mr. J. Gardiner. ; 


Dissolutions of Partnership. 


Lonpon AUTOMOBILE ELECTRIC SERVICE, automobile and elec- 
trical engineers, 383, City Road, E.C.—Mr. A. E. Newton and 
W. E. Collins have dissolved partnership. Mr. Collins will 
attend to debts and continue the business under the style of 
the London Auto Electric Service. 

RoyaL Rapio Co., manufacturers of wireless apparatus, 
4 and 5, Dorset Mews North, Upper Gloucester Place, N.W.— 
Mr. D. W. Morphy and Mr. R. G. McCall have dissolved part- 
nership. Mr. Morphy will attend to debts and continue the 
business. 

S. W. Buicu, radio and electrical engineers, 1 and 2, North 
Lane, Canterbury.—-Mr. 8. W. Bligh and Mr. J. Fullagar have 
dissolved + Mr. Bligh will attend to debts and 
continue the business. 


Local Exhibition. 


Ditton. (Witts.).—The Western Electricity Supply Co., 
Ltd., held an electrical exhibition at Dilton from December 
17th to 19th as an official inauguration of the supply to the 
village, The exhibition was organised to enable the public 
to see some of the uses of electricity, and demonstrations of 
electric cooking, ironing, cleaning, &c., were given. 


The Timber Market. 


Our Timber Trade Correspondent reports that business in 
the Metropolitan wood market has been very brisk for the 
time of year, but more European wood has arrived to keep 
stocks in ratio with consumption. Receipts throughout the 
year, however, have been exceptionally light compared with 
1927, which was a record year for shipments of timber t 
the United Kingdom, and a little smaller than in 1926. Stocks 
are likely to be low, and therefore in favour of holders, during 
the winter and early spring, as principal shipping ports are 
now icebound. Mahogany and other fancy hardwoods keep 
very firm in value, with stocks on the light side. American 
lumber arrivals, also, are getting small, as, gradually, are 
stocks, whilst American exporters are adopting a very firm 
attitude in their home trade, which is being felt on the market 
this side. Some good Empire woods, from Australia, West 
Africa, British Honduras, and other of our outposts, are 
obtainable at reasonable prices from high-class merchants. 


Trade Relations with Russia. 

An articie upon this subject appeared in the Financial Times 
of December 19th. In it two views were put forward, one by 

a prominent banker,’’ the other by ‘‘ an authority on inter- 
national affairs.’’ ‘The banker expressed the opinion that con- 
ditions in Russia were worse than they were @ year ago, 90 
that apart from any sentimental reasons, the extension of 
credits to Russia at present did not appear justifiable. ‘‘ What 
British bankers want to see, before such credits can be 
granted, is more conclusive proof that the present Soviet 
régime is, first, fundamentally honest, and, second, a successful 
economic mechanism.’’ ‘The view of the other authority is 
that the conditions of the peasants, who form the large 
majority of the Russian population, are little different, save 10 
the ownership of land, from what they were under Tsarist rule. 
Thus it is to the peasant and his requirements that atten- 
tion must be paid.’’ Referring to the adverse influence in the 
past of the Third Internationale, the authority says that this 
barrier to trade still exists but is not insuperable. The solu- 
tion is undoubtedly to see that it pays Russia to establish her 
good will. ‘‘It is not the sentiment, at least, of British 
capital, to extend any long-term credits to Russia at_ the 
present juncture and under the ruling uncertainty. More 
should be known of actual conditions, and it is believed that 3 
British economic delegation to Russia, with its object to review 
that country’s rehabilitation possibilities, would be greatly 
welcomed by the Soviet. Whether such a deputation woul 
report favourably or otherwise upon the prospects of sDY 
credit schemes it is im ible to say. Should the result be 
favourable, the restoration of economic relations between 
two countries would be essential.’’ Speaking at a recent meet- 
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ing, Mr. R. J. G. Boothby, M.P., private Parliamentary secre- 
tary to Mr. Winston Churchill, said that neither the internal 
situation in Russia nor the form of Government was our 
affair. We were only concerned with propaganda and debts. 
It was upon the solution of those two questions that the future 
of Anglo-Russian relations depended. The first step lay with 
the Soviet Government; and the next with our financiers and 
industrialists. 


Glasgow and Foreign Cables. 


At the last meeting of the Glasgow Corporation the Tram- 
ways Committee recommended the acceptance of a tender 
for cable by the Felten & Guilleaume A.G., Germany. A 
member of the Council moved that the recommendation be 
referred back, stating that a few weeks ago there was great 
indignation when a similar proposal was made. He was 
anxious to know the reason for this change of attitude. The 
convener of the Committee said that the foreign offer was 
£242, and the lowest British offer £367. Moreover, 14 British 
firms had sent in tenders which were practically identical at 
about £576. The foreign cable had been tested by the manage- 
ment, and was reported satisfactory, and they felt that the 
time had come when the Tramways Department should be 
protected against rings and combines. The amendment was 
withdrawn and the minute approved. 


Registered Electrical Contractors, 


Applications from the following for registration were accepted 
by the Executive Committee of the National Register of Elec- 
trical Instaliation Contractors at its last meeting :— 

Hough, N., Manchester. 

Napier, F. L., & Co., Ashton-on-Mersey. 

Richardson, T. A., Arklow, Co. Wicklow. 

Santone Electrical Co., Leeds. 

Cotton, G. A., Hebden Bridge (Yorks.). 

Jennings, F. H., Dudley (Wores.). 

Cresswell, F., Mansfield (Notts.). 

Bristow, L. & E., Ltd., Knightsbridge, S.W.1 

Watt, G., Newcastle-on-Tyne. 

Wilson, A. J., & Sons, Leeds. 

Camidge, A. R., & Co., Stoke Newington, N.16. 

Silcox, G., Leeds. 

At the same meeting six applications were declined. 


New Catalogues and Lists. 


Messrs. Ferranti, Hollinwood, Lancs.—Pamphlet 
Tal75, containing lists of orders placed for various types of 
the company’s transformers Illustrated. 

Drake & GORHAM WHOLESALE, Ltp., 67. Long Acre, W.C.2.— 
A well-illustrated and priced catalogue (No. 461) of radio sets 
and apparatus of many makes. 

“ ELECTRADIX Raptos,’’ 218, Upper Thames Street, E.C.4.— 
A descriptive price list of Government surplus radio and elec- 
trical apparatus. 

BrookHirst SwitcuGear, Lrp., Northgate Works, Chester.— 
Two well-produced catalogues (Nos. 12 and 18), dealing, re- 
spectively, with hand-operated and automatic d.c. motor con- 
trol gear. 

Tue Evectric Depot, Ltp., Pritchett Street, Aston, Birming- 
ham.—Two illustrated and priced pamphlets, advertising 
the company’s battery-charging apparatus. 

Tue STURTEVANT ENGINEERING Co., Ltp., 147, Queen Victoria 
Street, E.C.4.—A handsomely-produced brochure dealing with 
the company’s organ-blowing equipment. The equipment and 
a number of cathedrals, churches and other buildings in which 
it has been installed are beautifully illustrated. 

British INSULATED CABLES, Prescot, Lancs.—A circular 
containing some particulars of telephone cable contracts carried 
out for the G.P.O. and the Luxemburg Government. 

Mr. J. R. Morris, Imperial House, Kingsway, W.C.2.—A 
priced and illustrated leaflet advertising the ‘‘ Morris ”’ electric 
lantern and ‘‘ Columbia’ dry cells for employment with it. 

The Brittsp THomson-Houston Co., Lip., Crown House, 
Aldwych, W.C.2.—A priced and _ illustrated folder dealing 
with ‘‘ Mazda” daylight blue automobile headlight bulbs, 
arranged for overprinting. 


A Deal in Hydro-Electrics. 


Under this title the Financial News last week reported the 
public examination at the London Bankruptcy Court of Mr. 
Asher Weber, who failed in September last, with liabilities 
of £1,893 and assets nil. Replying to Mr. Gaine (Official Re- 
ceiver), the debtor stated that in 1903 he went to the United 
States, where in New York he earned a living by speculating 
In stocks and shares until 1908. In that year he lost all his 
money, and returned to this country without means. He 
commenced to speculate in London; he had no office, em- 
ployed. no staff and paid no income tax, although he made a 
profit of £200 to £300 a year. He met his obligations to the 
stockbrokers until the first settling day in June last. During 
the previous three months he had _ speculated in Hydro- 
Electric shares, which were controlled by the late Mr. 
Loewenstein. He bought shares at $66.75 to $84.50, and 
after Mr. Loewenstein’s death he had to sell at $54.50, with 
the result that he was unable to meet the differences. 

The Official Receiver asked the debtor how he carried on 
business without an office or books, and he replied that he 
Was one of ten thousand in the City who earned a livelihood 
in that way. The examination was concluded. 
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Trade Announcements. 


The address of Mr. Henry Josrrn is now 11, Red Lion 
Square, High Holborn, W.C.1. Telephone: Chancery 8770; 
telegrams: ‘‘ Lockabinet, Holb., London.” 

The London office of Higas Motors has been removed to 
Dudley House, 36-38, Southampton Street, Strand, W.C.2. 
Telephone : Gerrard 8516. 

The Forest City Etecrric Co., Lrp., has removed to 4, 

Longferd Street, Stretford, Manchester. 
To-day (Friday) the Revo Ercrric Co., L1p., is removing 
its London branch to larger premises at 30, Great Queen Street, 
W.C.2, with a trade entrance in Parker Street. The new tele- 
phone numbers are Holborn 9076 and 9077. 

British INSULATED CABLES, LTp., announces that at the 
New Year it is transferring its commercial and counting- 
house staffs from Helsby to the registered office at Prescot. 
Consequently all correspondence relating to estimating. 
buying, inquiries, orders, accounts, remittances, &c., should 
be sent to Prescot as from January Ist. 


New French Companies. 

A new company has lately been formed at Dinan, Brittany, 
with a capital of 1,600,000 fr. and the title Ia Société Hydro- 
Electrique de la Haute Rance, to establish a hydro-electric 
station at Rophemel (Cétes du Nord). 

A company has been formed in Pau with a capital of 500,000 
fr. and the title La Société de Constructions Electriques des 
Pyrenées, to carry on an electrical engineering business in the 
South of France. 


Italian Amalgamations. 

The tendency for the amalgamation of electrical undertakings 
in Italy continues. A fusion of the interests of the Societd 
Italiana per Imprese Elettriche ‘‘ Dinamo ”’; the Societa Elet- 
trica Ossolana; the Societa Elettrica del Pollino; the Azienda 
Elettrica Alliata; and the Unione Consumatori Energia Elet- 
trica ‘‘ Luce,” has recently been effected. An amalgamation 
has also taken place between the Societd Elettrica del Val- 
darno; the Societa Elettricita Etruria, Chiuri; and the Societd 
Elettrica Aretina, Arezzo. 


Calendars and Diaries, 


Messrs. Frepk. Hopason & Co., Lrp., 24, Queen Victoria 
Street, E.C.4, have sent us a wall calendar with mouathly slips 
for 1929, the pictorial feature of which is a study of a happy 
little fellow net yet facing the problems of the electrical 
industry. ‘‘ Cock of the Walk” they call him. 

A picture by W. H. Margetson—‘* From Jest to Earnest *’’— 
forms the subject of a calendar received from Mr. L. W. 
Foote, 30, Charles Street, Cardiff. A pierrot and a girl in 
tender mood. 

A neat vest-pocket diary for 1929 has been issued by the 
WESTINGHOUSE ELECTRIC INTERNATIONAL Co., 2, Norfolk Street, 
Strand, W.C.2. It contains addresses of all Westinghouse 
branches throughout the werld, particulars of the company’s 
subsidiaries and manufactures, and a map of the world showing 
aerial distances between principal places. 

A delicately-coloured drawing by W. H. Margetson is em- 
ployed for their 1929 calendar by Messrs. Mawps.teys, L1D., 
Dursley, Gloucestershire. The subject is ‘‘ The Sleeping 
Beauty.” We think that the lady might have had a more 
comfortable situation for her lengthy repose, but, of course, 
she had no choice. 

The company’s productions are exemplified in a calendar 
with serviceable monthly date slips sent us by Messrs. ERNEST 
F. Moy, Lrp., Greenland Place, Camden Town, N.W.1. 

Utility is the keynote of the 1929 calendar of Messrs. T. J. 
Graincer & Co., Lrp., 20, Eldon Square, Newcastle-on-Tyne, 
which has daily slips with extra large figuring. 

Mr. V. G. Burerrt, 105, Redcliffe Street, Bristol, has sent 
us a calendar with boldly-figured monthly sheets. 

The Epison Swan Exectric Co., Lrp., Queen Victoria Street, 
E.C.4, has sent to its friends a neat pocket diary containing 
a great deal of business and general information. 

The calendar received from Messrs. Hitpick & Hitpick, Wal- 
sall, is a representation of a bundle of screwed tubes with 
a block of daily slips. ; 

Two very décolleté ladies, one of whom is playing a 
“Columbia” torch on an aeroplane, appear on a calendar 
received from Mr. J. R. Morris, Imperial House, Kingsway, 
W.C.2. 

From Messrs. Conpurts, Lrp., of Garrison Lane, 
Birmingham, we have received one of their conveniently spaced 
diaries with alternate blank pages. The use of this diary has 
become a habit with us, and it is always welcome. 

Messrs. A. Revroute & Co., Lrp., have chosen for a souvenir 
a morocco-bound refill notebook, just the right size for the 


pocket. 

The 1929 calendar of the A.E.G. Etecrric Co., Lrp., 131, 
Victoria Street. §.W.1, consists of large monthly sheets bearing 
illustrations of the classes of work carried out by the company. 

Messrs. Francis Potpen & Co., Lip., 56, Cannon Street, 
E.C.4, have again sent us a handsome pocket diary with a 
fold-over cover. This contains ample memoranda space and 
general information. 
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The appointments diary of the Lonpon UNDERGROUND RaiL- 
ways is a handsome volume containing a large number of 
excellent photogravure illustrations of scénes, objets d'art, 
and other interesting features of the London district, accom- 
panied by aptly chosen quotations from literary works—so 
tasteful a production that to mar its beauty with memoranda 
is unthinkable. 

A neat calendar for 1929 received from the Key ENGINEERING 
Co., Lrp., serves also as an inch and centimetre scale. 

The Harr Accumu.ator Co., Lip., of Stratford, london, 
E.15, has, as in previous years, provided its friends with 
a desk blotting pad, each sheet bearing the complete year’s 
calendar. 

The MarconipHone Co., Lap., has sent us a 
calendar,’’ mounted on an emblematic circular board. 

Views of the firm’s workshops appear on the 1929 calendar 
of the Waker Etecrrica, Service, Annandale Street, Edin- 
burgh. Large monthly date sheets are provided. 

A desk daily engagement block for 1929 has been received 
from Messrs. LeistrKow, ALLISON & Lyon, 18-19, Southampton 
Buildings, Chancery Lane, London. 

Messrs. ArtHuRS, of 110, Charing Cross Road, W.C.2, have 
sent us a wall calendar with monthly sheets, each bearing a 
humorous subject in colour. 

A handsome leather bound calendar with a magnetic date 
indicating device has been received from Messrs. TYLER & Co., 
Iap., Ashwin Street, Dalston, E.8. 

A small wall calendar with monthly date slips has reached 
us from the Soius ’’ Execrrican Co., Judd Street, W.C.1. 


daily 


Prices ot Materials. 


The following prices are only general, and they may vary 
according to quantities and other circumstances :— 


CHEMICALS, &o. Dee | ino" or' dec. 
Acid,Oxalic... .. .. per lb. 62d. 
a Ammoniac, Sal... ... per ton. £60 
Ammonia, Muriate (large crystal) £52 
a Bisulphide of Carbon ... Re 
Copper Sulphate ... £25 10s, 
Potash, Chlorate .. ... .. per lb, 84d. to 4d. 
a Shellac perowt, £18 10s, 
Sulphur, Commercial _... £11 
a Roll owe £11 
a Soda, Chlorate... per lb, 8d. 
a » Crystals per ton, £5 to £65 5s. 
Sodium Bichromate, casks ... per lb. 
METALS, &c. 

& Aluminium, Ingots per ton. £95 to £100 sl 
b Wire ... per lb, 1/8 to 1/9 
6 Sheet ... ooo 1/8 to 2/9 one 
» Babbitts Metal and Anti-friction Metal— 

Grade I ... eco per ton net. 

Grade II... ” £141 

¢ Brass (rolled metal 2” to 12” basis) per lb. 104d. ie 
,, Tubes (solid drawn) ... as we to 
e pe O#d. ‘ine 
Copper Tubes (soliddrawn) .... 1/12 
Bars (best selected) ... per ton. £98 
c » Sheet one ooo £98 
(Electrolytic) Bars £15 5s. 
d Sheets... £148 10s. 
d £85 5s. 
H.C. Wire per lb. 
Sheet one ooo 2/8 to 2/6 
n German Silver Wire 2/2 
& Gutta-percha, fine... .. nom 
A India rubber, Para fine ... 103d td. inc. 
Iron Pig (Cleveland No.8.) ... per ton. 
ire, galv. No.8, P.O. qual, 
Lead, English pig ... eve £22 1s. 5. inc. 
Mercury per bot, £22 5s ons 

£22 15s 
Mica (in original cases) small ... per lb, Bd. to 8/- 
w medium Pa to 8/- 
” large ... 10/- to 20/- & up wee 
p Phosphor Bronze, plane castings a 1/83 me 
» drawn bars & rods 1/8 
» rolled strip & shee 
o Platinum... _... per os, £165 5s. 
d Silicium Bronze Wire per lb, 114d, 
r Steel, Magnet, in bars Tad. 
n Tin, Block (English) per ton, ==> to £3 i £3 5s. 
ec, 

,, Wire,Nos.1tol6 .. .. perlb. wl 


*For 1 cwt, lots. Special quotations against definite specifications. 
Quotations supplied by 


a G. Boor & Co. James & Shak 
6 The British Aluminium Co., Ltd. Edward Till & Co. 
¢ Thos. Bolton & Sons, Ltd. i Bolling & Lowe. 


d Frederick Smith & Co, 


1 Richard Johnson & Nephew, Ltd. 
e F, Wiggins & Sons. 


n P, Ormiston & Sons, 

# India-Rubber, Gutta-Percha and o Johnson, Matthey & Co., Ltd 
Telegraph Works Co., Ltd. p OC. Clifford & Son, Ltd. 

W. F. Dennis & Co. 


Reporting on December 22nd, Messrs. James Forster & Co. 
stated that the market last week was almost entirely profes- 
sional, consumers being little disposed to make purchases in 
view of the approach of the holidays. Arrivals were plenti- 
ful, but prices kept up remarkably well. Demand will pro- 
bably improve after the holidays, which in turn may bring 
about firmer conditions. 
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Large New American Cable Factory. 


It is reported that the Western Electric Company jg ty 
erect a plant costing $15,000,000 at Baltimore, Maryland, 
manufacture telephone cable and wire. The initial constry. 
tion will provide plant, buildings and equipment capable of 
producing 110,000,000 conductor feet of cable weekly, the 
capacity being expressed in terms of the number of feet of 
wire in the finished cable. Approximately 1,500 workers are 
to be employed at first and the number will be increased as fast 
as new buildings can be erected. It is expected to complete 
the first unit in the latter part of 1929. 


Lighting and Power 
Notes. 


Banfi.—E.ecrricity Suppty.—The Town Council is to make 
application for the insertion of a clause in the Gran. 
plan Electricity Bill providing for a time limit for 
the company to commence to supply electricity. This 
decision was arrived at after the receipt of a letter 
from the Electric Supply Corporation, Litd., stating 
that it did not propose to proceed further in the matter of 
an electricity supply undertaking for the burgh. The company 
stated that the position was somewhat complicated by the 
knowledge that probably three other parties were coming 
forward with proposals of a like nature. Such intense com. 
petition would necessitate eventually the holding of an inquiry 
by the Electricity Commissiouers, and probably an appearance 
before the Parliamentary Committee on Scottish Provisional 
Orders. It did not care to face the expense and trouble of 
carrying it through in view of the circumstances mentioned. 


Bedfordshire.—E.ectricity 1n Bedford Cor- 
poration Electricity Committee has reported that the trans. 
mission line for the supply of electricity in bulk to the Bed- 
fordshire, Cambridgeshire and Huntingdonshire Electricity Co., 
is being provided by the Central Electricity Board, which is 
now proceeding with the erection of a section of the “ grid” 
between Bedford and Little Barford, to be operated, tem- 
porarily, at 33,000 V. The Board prefers that the Corporation 
and the company should agree to terms for a direct bulk sup- 
ply rather than that the Corporation should sell electricity to 
the Board for the supply by the Board to the company. The 
latter authority has intimated that its requirements through 
the Corporation’s mains to Sandy this winter will not be more 
than 300 or 400 kW. This supply is used for distribution in 
the St. Neots, St. Ives, and Huntingdon areas, and the com- 
pany estimates that the maximum load for this winter through 
the Board’s transmission line will be 2,900 kW. 


Birtley (Durham).—Srreer Licutinc.—The Parish Council 
has decided to approach the Durham County Council and the 
Ministry of Health for sanction to borrow £2,600 for the 
installation of electric street lighting in the township. 


Brierfield.—CuanGe-over.—The Urban District Council has 
appointed Mr. G. F. Naylor, borough electrical engineer of 
st as consulting engineer for the electricity conversion 
scheme. 


Colchester.—New Puiant.—The City Council has decided to 
apply for consent to the installation at the generating station 
of a 4,500-kVA, 6,600-V turbo-alternator and auxiliary plant. 


Colwich (Staffs.).—InavcuraTion or Suppiy,—An electri- 
city supply for the district has been provided by the Trent 
Valley and High Peak Electricity Co., Ltd., and was recently 
inaugurated by Mrs. O’Sullivan, chairman of the Parish Coun- 
ci. Mr. C. Jones, resident manager of the company, stated 
that in carrying the supply to Colwich, 320 poles were erected, 
whilst 11 miles of overhead lines and 4 miles of underground 
cables were also used. The supply was generated at the Brere- 
ton Colliery, where there was an efficient power station of 
ample capacity to meet requirements in the area for many 
years to come unless some unforeseen demand was made upon 
the company. If the necessity arose, the company would extend 
its plant. The company was desirous of extending its suppl’ 
to Weston, Abbots Bromley, and Brocton. 


Costa Rica.—Hypro-E.ectric Govern- 
ment has ordered a survey of the Ujarraz waterfall with a 
view to erecting a hydro-electric station to supply electricity 
to San José, Cartago, Heredia, Tres Rios, and several other 
neighbouring towns. The falls are estimated to be capable of 
producing 32,000 h.p.—Reuter’s Trade Service (San José). 


Coventry.—Loan.—The Corporation Electricity Committee 
is applying for sanction to a loan of £22,500 for mains. 

Dalkeith.—Prorosep PurcuAse.—The Town Council recently 
considered proposals from the I.othians Electric Power Co.. 
Ltd., for the sale to that company of the burgh electricit) 
undertaking. The Council agreed to communicate with the 
company with a view to obtaining further information. 

Glasgow.—E ecrricity Suprty.—In connection with the 
proposed alteration in charges by the Clyde Valley Electrical 
Co., the Corporation Electricity Committee at its last meetin? 
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had under consideration a letter suggesting that steps should 
be taken to consider the advisability of having the whole of 
the electricity supply within the municipal area brought under 
civic control. After discussion it was agreed to remit the 
whole question to the Town Clerk and the manager of the 
Electricity Department for report. 


Hereford.—E.ectricity Suppty.—The mains are to be ex- 
tended to Kington in order to supply electricity to that town. 
A new hire-purchase system in connection with wiring installa- 
tions for private houses and other premises is to be put in 
force, and for this purpose £2,000 is to be borrowed. 


Irish Free State.—DvusLin.—At a meeting of the City Com- 
missioners on December 15th, a recommendation was adopted 
that application be made to the Electricity Supply Board 
to sanction the expenditure of a sum of £148,636, which, 
with an interim sanction already given for £22,268, makes a 
total of £170,904, to cover the ordinary capital requirements cf 
the electricity undertaking from July 1st, 1928, to December 
31st, 1929. The present application includes no new work of 
any kind, but is necessitated by the normal growth of the dis- 
tribution system. A separate application will be made cover- 
ing the provision for approximately 5,000 kW of generating and 
as plant. The cost of this proposed installation 
is 000. 


Japan.—ELecTRICAL DeveLopMeNT.—The Nippon Denryoku 
K.K. has completed the installation of one 44,000-kW turbo- 
generator, four 44,000-kVA transformers, and three boilers at 
its Amagasaki power station. This station now has a capacity 
of 100,000 kW. It is reported that the Kobe Prefectural Elec- 
tric Bureau proposes to erect a hydro-electric power station 
which will have a capacity of 110,000 kW, consisting of two 
35,000-kW and two 20,000-kW sets. 


Korea.—E.ectricAL President of the 
Bank of Chosen states that work has commenced on the con- 
struction of a hydro-electric power station in North Korea 
which will have a capacity of 170,000 kW. The erection of 
two additional stations in the same area of 200,000 and 300,000 
kW are also proposed. 


Lichfield.—Etecrricity Suppy.—The electrical engineer has 
prepared specifications and estimates for the proposed exten 
sions at Shenstone, the total cost of which is estimated at 
£2,850, and the scheme is to be submitted to the Electricity 
Commissioners for approval. 


London.—Sr. Pancras.—The Borough Council Electricity 
and Public Lighting Committee has recommended that an 
agreement be entered into with the Daily Sketch and Sunday 
Graphic, Ltd., for a stand-by supply of 400 kW to its premises 
in Gough Street, Gray’s Inn Road, and that application be 
made for sanction to a loan of £8,000 for the additional mains 
required. 

BermonDsey.—The annual report on the working of the elec- 
tricity undertaking for the year ended March 31st last shows 
that the electricity sold amounted to 14,715,609 kWh, an 
increase of 2,178,783. The revenue per kWh sold was 2.1d.—the 
same as in the preceding year, and the working cost per kWh 
sold was 1.54d. (1.75d.). The number of new consumers con- 
nected was 2,033. The gross profit was £39,135, and after 
providing for capital charges, &c. (£40,078) there was a defi- 
ciency for the year of £943. .The net deficiency on revenue 
account at March 3lst last was £11,509. 

Stoke Newincton.—The Finance Committee recently recom- 
mended to the Borougn Council that application be made for 
sanction to loans of £10,000 for mains and services and 
£1,500 for free wiring installations. 

The Electricity Committee has received a report from 
the borough electrical engineer outlining two alternative 
schemes to meet anticipated future demands for 
electricity. The capacity of the plant at present in- 
stalled (excluding a steam set) is 3,640 kW, and with the 
largest set out of commission, the plant available would be 
2,640 kW. The engineer estimates that the maximum load by 
March 31st, 1930, will be 3,270 kW, and proposes, therefore, that 
either the plant be extended and the present system of conver- 
sion be continued at an estimated cost of £54,088, or that 
a transformer station be erected and the system changed 
over from d.c. to a.c. at an estimated cost of £76,170. The 
latter scheme would be put into operation in three sections. 
and the total change-over would not be completed until 
about 1938. The Committee recommended that Mr. A. M. 
Sillar, consulting engineer, be engaged to advise the Council as 
to the best method to be adopted. The Council has adopted 
the Committee’s proposals. 


Newcastle-on-T yne.—ELeEctricity CHARGES.—A special con- 
ference of fourteen local authorities met at Newcastle on 
December 18th to consider what steps should be taken towards 
obtaining a reduction of the electricity charges on Tyneside. 
The Lord Mayor presided, and representatives were assembled 
from Newcastle, Gateshead, Jarrow, Wallsend, Whitley Bay 
and Hebburn. The Town Clerk of Newcastle emphasised the 
difference in the cost of electricity in Newcastle (6d. per 
kWh) and other provincial towns which paid on an average 
44d. per kWh. Sir George Lunn, chairman of the Parlia- 
mentary Committee of Newcastle Corporation, proposed the 
following resolution : ‘* That the charges of the local electricity 
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supply companies are far in excess of the necessities of the 
area and as a substantial and immediate reduction is impera- 
tive, the conference appoint a deputation to confer with the 
representatives of the local electricity companies and to report 
the result of their negotiations to a subsequent conference. 
The resolution was passed unanimously. The appointed depu- 
tation will consist of two delegates from each authority 
represented at the conference and also two officials from New- 
castle and Gateshead, and it is hoped that an interview will 
be obtained with representatives of the companies early in 
the New Year. 


Oldham.—Execrricitry Corporation Elec- 
tricity Committee has adopted the following new tariffs: Shop 
lighting: Electricity consumed between 4 p.m. and 6 p.m., 
54d. per kWh; between 8 p.m. and 4 p.m., 24d. per kWh. 
Outside shop window lighting, advertising signs, &&.: Elec- 
tricity consumed between midnight and 6 p.m., 44d. per kWh: 
between 6 p.m. and midnight, 2d. per kWh. 


Paignton.—Srreer LicuTinc.—The Corporation has 
cepted the tender of the Paignton Electric Light and Power 


Co., Ltd., for the lighting of the streets in the district by 


electricity. 


Price Reductions.—Reductions in the charges for elec- 
tricity have been made or recommended in the following 
districts :— 

BexuiLL.—Lighting: From 5d. to 43d. per kWh. 

HeECKMONDWIKE.—Heating and cooking: From 14d. to 1d. 
per kWh. 

SHOREDITCH.—Shop-window lighting and electric signs: 
6d. per kWh for the first 13 hours’ average daily use, and 
Id. per kWh for all electricity consumed after that period. 


Rhyl.—Inquiry Decision.—According to the Manchester 
Guardian, the report of the inspector of the Ministry of 
Transport, who recently held an inquiry into a proposal to 
erect overhead cables at Rhyl, having been considered by the 
Electricity Commissioners, the Minister of Transport has 
informed the Urban District Council, which objected to the 
proposal, and the promoting compaay, that he withholds his 
consent to the greater part of the scheme, but gives it as to 
a small portion. It is understood that the refusal applies’ to 
main roads and residential districts, and the sanction to the 
non-residential parts. 


Seaham Harbour.—Loan SancrioneD.—Ihe Urban District 
Council Electricity Committee has received sanction to a loan 
of £3,000 for the assisted wiring scheme. 


Shipley.—Street Licntinc.—The Highways Committee of 
the Urban District Council has obtained sanction to a scheme 
of improved electric lighting of main roads, embracing 242 
lighting points, with two 300 candle-power lamps at each 
point. The cost is £5 per point and the charge will be 4d. 
per kWh consumed. 


Sidmouth.—ApMINISTRATION.—The Urban District Council 
has decided that its gas and electricity undertakings shall 
be separately managed as from March 31st next, and will 
meet to consider the conditions under which the respective 
posts of gas manager and electricity manager are to be held. 


South Africa.—Umrati.—A ratepayers’ meeting was held 
on September 22nd to consider the Town Council’s proposal 
to borrow £53,000 for extending the electricity undertaking. 
Giving an account of the scheme, the Mayor said that a new 
power station, to be erected in the Darlington area near the 
railway, was estimated to cost £46,000, and the remainder of 
the amount was required to provide for a domestic and genera! 
power service and the provision of cooking and heating appli 
ances to be sold to consumers on the instalment system. The 
revenue from the existing system, which is for lighting service 
alone, was approximately £7,000 per annum, and the minimum 
revenue from the proposed new power service to the railway 
workshops would be £2,700 per annum. The railways have 
agreed to take a power supply initially of 246 kW, with a 
consumption of 400, per annum. The motion in 
favour of sanctioning the loan was carried. 


Special Orders.—Application has been made to the Elec- 
tricity Commissioners by Messrs. Crompton Parkinson, Ltd., 
for a Special Order authorising them to supply electricity in 
part of the rura! district of Settle. 

The Commissioners have submitted to the Minister of Trans- 
port for confirmation Special Orders made by them authoris- 
ing Blackburn Corporation to supply electricity in the town- 
ship of Pleasington, and the Leicestershire and Warwickshire 
Electric Power Co. to supply in parts of the rural districts of 
Stratford-on-Avon and Warwick. 


South Shields.—Year’s* Worxina.—The report of the 
borough electrical engineer, Mr. J. Edgar, on the working 
of the Corporation electricity undertaking for the year ended 
March 31st last shows a total income of £116,396, as compared 
with £94,210 in the preceding year. Working expenses 
amounted to £49,311, as against £59,202, leaving a gross profit 
of £67,084 (£35,008), to which was added revenue from other 
sources making a total of £70,444 available. Capital charges 
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absorbed £45,831, and expenditure on works of a capital 
nature charged to revenue totalled £11,784, leaving a net 
surplus of £13,828, of which £7,000 was contributed to the 
borough fund and the remainder transferred to reserve. The 
capital expenditure during the year amounted to £59,988, the 
chief items being £21,479 for mains, and £17,334 for assisted 
wiring installations. The sales of electrical energy increased 
from 8,300,961 to 10,597,778 kWh, and the maximum load from 
4,993 to 5,488 kW. The average price obtained per kWh fell 
from 2.72d. to 2.63d. 


Swansea.—Matins Extensions.—The Corporation. Electricity 
Committee is to extend the main in Mansel Street to a sub- 
station to be erected at Pell Street, at an estimated cost of 
£1,505, and from the sub-station at the Brickworks, Fforest- 
fach, to a sub-station to be erected at Ystrad Road, Fforestfach, 
at an estimated cost of £5,065. 


United States.—Hypro-E.ecrric DEvELOpMENT.—The House 
of Representatives, by a vote of 166 votes to 233, recently ac- 
cepted the Senate amendments to the Swing-Johnson Boulder 
Dam Bill. The Bill provides for harnessing the Colorado River 
at Black Canyon by the construction of a huge dam to provide 
for flood protection, irrigation, and power. ‘The estimated cost 
of the dam is 165,000,000 dollars.—Reuter (Washington). 


Walton-on-Thames.—Hire or Apparatus.—The Urban Dis- 
trict Council has, as a temporary measure, authorised the 
engineer and manager to purchase ‘‘ bungalow’ cookers, as 
and when required, and to Jet them out on hire-purchase at 7d. 
per week, and to allow such consumers to have kettles on hire 
for 14d. per week. 


Western Australia —Yerar’s Workinac —We have received 
a copy of the report on the working of the Govérnment elec- 
tricity supply undertaking (general manager: Mr. W. H. 
Taylor) covering the year ended June 30th last. The total 
income amounted to £246,804, and working expenses were 
£191,443, leaving a gross profit of £55,361. The figures for 
the preceding year were : Income, £221,769; working expenses, 
£171,964; gross profit, £49,805. After providing for interest 
charges there was a net surplus of £11,734, as compared with 
£7,465 in the preceding year. The sales of electrical energy 
increased from 54,362,141 to 60,982,360 kWh, and the maximum 
load from 15,800 to 17,300 kW. The installation of a 12,500-kW 
set was completed during the year and the set put into com- 
mission. The general manager states that the full boiler plant 
steaming capacity will be reached by December, 1929, and he 
recommends that early consideration be given to the duplica- 
tion of the last boiler plant extension, and the installation of 
a further 12,500-kW turbo-generator, the latter to be in opera- 
tion in June, 1930. 


Tramway and Railway 
Notes. 


Blackpool.—Transport Depét.—The Corporation is con- 
sidering important proposals for the establishment of a central 
transport depét, and for central workshops for the execution 
of necessary repairs, to include tramcars and motor ‘buses. 
The scheme will be discussed at the January meeting of the 
Corporation. 


_Colchester.—ABANDONMENT OF TRAMWAYS.—The City Coun- 
cil has applied to the Ministry of Transport for an Order 
authorising it to abandon two tramway routes in the city. 


Heywood.—Track Renewau.—At the last meeting of the 
Town Council it was reported that the Manchester Corporation 
would commence in January the reconstruction of the tramway 
track from Hopwood to the centre of the town, at an estimated 
cost of £17,000. 


Japan.—Raitway ELEcTRIFICATION.—It is understood that 
the Tobu Railway Co. has decided to electrify its Tojo single- 
track line between Ikebukuro and Yorii, a length of 46 miles, 
and proposes to double the track when the electrification of the 
existing line has been completed. 

New Evectric Ratway.—The Nankai Rapid Transit Electric 
Railway Co. is to construct an electric railway between Nankai- 
machi, Nishinariku, Osaka to Sano-machi, Sennangori, Osaka- 
fu, a distance of 20 miles. 


Square StatTion.—According to The 
Times, the Underground Railway proposes to obtain powers 
in the Parliamentary Bill to be promoted this session for the 
rebuilding of J eicester Square tube station. While no definite 
plans have been drawn up, it is probable that the new station 
will be designed on similar lines to the Piccadilly Circus 
station. The new station will be fitted with escalators. 


Manchester.—Exrress Tramway.—The Times reports that 
in view of the intention of the Corporation to build dwelling 
houses in great numbers on the recently-acquired Wythen- 
shawe estate on the Cheshire side of the Mersey, the Tram- 
ways Committee has recommended the City Council to 
construct a sleeper-laid tramway track for a service of express 


THE ELECTRICAL REVIEW. 


DECEMBER 28, 1928. 


tramcars extending the six miles from Manchester Tow, 
Hall to the border of Wythenshawe. The scheme yj] 
involve the construction of a new bridge over the Mersey a 
Northenden. Alderman Bowes, chairman of the Tramways 
Committee, states that it is estimated that in a very few 
years 100,000 people will be resident in Wythenshawe. 


Salford.—Omnisvs Competition.—The City Council is to 
promote a Bill in Parliament prohibiting the running of motor. 
omnibuses along tramway routes. 


Western Workinc.—We have received 
from Mr. W. H. Taylor, general manager of the Government 
tramway undertaking, a copy of his report for the year ended 
June 30th last. The total revenue amounted to £318,957, a: 
compared with £294,068 in the preceding year, and working 
expenses, including £21,000 for relaying of track, were £259,677. 
as against £241,280, leaving a gress profit of £59,280 (£52,788). 
Interest absorbed £48,799, and there was a net surplus of 
£10,481, as compared with £6,552 in 1926-27. The capital 
expended increased by £77,107 to £1,060,247, the chief items 
being £48,571 for extensions of certain routes, and £23,167 
for part cost of 10 tramears. The number of passengers carried 
increased from 30,541,079 to 32,657,626, the car miles run from 
2,995,769 to 3,188,087, and the revenue per car mile from 93.54d, 
to %4.01d. 


Telegraph and Telephone 
Notes. 


‘Beam ’’ Radio Communication.—Simov 
GRAPHY AND TELEPHONY.—Experiments with short-wave beam 
wireless with a view to proving that two or three telegraph 
messages and a telephone message may be sent in either direc- 
tion at the same time over the same radio circuit are approach 
ing completion. For a little more than six months they have 
been in progress between Bridgwater, in Somerset, and 
Montreal with one set of apparatus and one aerial, says Thi 
Times. 

For the purposes of the experiments the Post Office has 
allowed the Marconi Company to use its beam station at 
Bridgwater, which was built by that company for the Post 
Office in 1926, and is the receiving station for the commer- 
cial telegraph service between England and Canada. The 
experiments have been quite independent of the ordinary ser 
vice, and have not in any way impeded it. 


International Telephony.—SWepDEN anp Fintanp.—The first 
section of the communication circuit between Sweden and 
Finland was recently inaugurated, when public conversation 
took place between Stockholm and the Aaland Islands, which 
are situated half-way between Sweden and Finland.  Con- 
munication with the Finnish mainland will be ready for ser- 
vice before the end of the month. On December 16th tele- 
phone communication was inaugurated with Budapest.— 
Reuter’s Trade Service (Stockholm). ; 

The submarine cable from Stockholm, Sweden, to Helsing- 
ny is said to be the ‘‘ largest’ of its kind in the 
world. 


Rumania.—Avromatic TELEPHONY.—A proposal is on foot 
in Bucharest to install several new automatic telephone ex- 
changes. One is already in use. 


The Telephone Service.—LeicesteR AUTOMATIC SySTEM.— 
The final change-over from manual to automatic working at 
Leicester took place at midnight on December 8th, the auto- 
matic exchanges in the area being Central (8,000 lines) and its 
three satellites at Syston, Western Park, and Wigston. These 
exchanges were opened in February last, when 1,200 of the 
subscribers served by the manual central exchange were trans- 
ferred to the new automatic exchange and, at the same time, 
the manual exchanges in the satellite areas were closed and 
their subscribers changed over to the new system. The final 
change which has just been completed consisted of transferring 
over 5,000 subscribers to the new Central automatic exchange, 
and closing the old manual exchange. The new automatic 
equipments are Messrs. Siemens Brothers’ No. 16 system. 
which firm also supplied the new manual trunk switchboard 
at the Central exchange. 

HARPENDEN.—A new 5-position No. 10 ¢.b. manual switch- 
board built by Siemens Bros. & Co., Ltd., was opened on 
December 12th with 400 subscribers transferred from the old 
magneto exchange, which has been closed. 


Station.—One of the last 
official acts of the former President Calles was to sign a decre: 
granting to the A.E.G. a concession for the establishment of 4 
wireless station in the vicinity of Mexico City. The cost of the 
equipment is put at 550,000 dollars, and is to be refunded ‘0 
the A.E.G. by the National Telegraph Lines Organisation out 
of the surplus which traffic with other countries will yield 
The station will provide a direct means of communication be- 
tween Mexico and Europe and the whole of South America. 
A sum of 50,000 dollars will also be expended on the station 
buildings. 
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Radio Notes. 


Battery Eliminators.—BurnLey.—Certain residents at Burn- 
ley have claimed compensation for alterations of their radio 
receiving apparatus which have been necessitated by the 
alteration of the municipal electricity supply system serving 
their houses. Some, of the claims are to be repudiated, whilst 
others have been referred to a Committee. 


Germany.—INsuRANCE.—The Reichs-Rundfunk Gesellschaft 
has concluded arrangements with five insurance companies 
whereby free insurance against liability for accidents caused 
by wireless apparatus and aerials will be included, from 
January Ist, 1929, in the ordinary listening licences granted 
in Germany and the Free State of Danzig. ‘The insurance will 
cover liability to third persons and their property, says World- 
Radio, to the amount of £5,000 and £1,250, respectively, the 
liability of tenants to landlords being included. 

International been the 
first European country to establish a short-wave transmitter 
with a world-wide range to enable her to communicate with 
her colonies, Holland again took the lead on December 6th 
when the Hilversum (PCJJ) station commenced weekly sche- 
dule transmissions at such times and in various languages so 
arranged as to be received in distant countries under the most 
favourable conditions. 

EnGLAND.—The British Broadcasting Corporation's short- 
wave Chelmsford (5 SW) Empire station is still regarded as 
experimental. 
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Inpi4.—The United States and India were to be linked for an 
exchange of programmes for the first time on Boxing Day. 
Broadcasting between the two countries was to be attempted in 
the early morning of December 2th by station WGY at 
Schenectady (operating on 32 metres) and by the Calcutta 
station. An elaborate: programme was prepared by the 
Indian Broadcasting Company.—Reuter’s (Washington). 

Union de Meetincs.—The Commis- 
sion of the Union Internationale de Radiophonie, specially 
concerned with programmes and administration, held_ four 
meetings in London during the week ended December 15th at 
the headquarters of the British Broadcasting Corporation, 
under the chairmanship of Mr. Oscar Czeija (Austria), the 
other delegates being Prof. Dr. Richtera (Austria), Mr. Hubert 
(Belgium), Mr. Pollock (France), Major Atkinson (Great 
Britain), Mr. Szoets (Hungary), and Mr. Chamiec (Poland). 
There were also present Dr. Sourek (Czecho-Slovakia), presi- 
dent of the Juridical Commission of the Union, and Mr. A. 
Burrows (secretary general of the Union). Amongst other 
business, draft forms were drawn up for uniform programme 
statistics and for the exchange of information concerning 
dramatic works suitable for broadcasting; special attention 
was given to the study of broadcasting to schools. Notwith- 
standing the fact that this ‘‘ wireless parliament,’’ with its 
own * council ”’ and “ cabinet,”’ has no official rights, it is a 
representative body working for the good of international 
broadcasting, It represents 20 European countries and over 
67 million listeners, of whom 33 millions are in Europe. 
Countries outside Europe are associate members, as the diffi- 
culty of meeting (the Union’s headquarters are at Geneva, 
Switzerland) prevents them becoming full members. 


Contract Information. 


When “Contracts Open” are advertised in our “ Official Notice” pages. the date of the 
ELECTRICAL REVIEW containing the advertisement is given in parentheses below. 


Contracts Open. 


Ashford.—January 14th. Electricity Department. One 
heavy-oil engine to drive a 600-kW alternator, &c. (December 
2Ist.) 

Bradford.—January Ist. Education Committee. Elec- 


tric lighting installations for various schools. City Architect, 


Town Hall. 


Brentwood.—January 2lst. Essex and Colchester Mental 
Hospital Committee. Wiring Brentwood Mental Hospital. 
(December 14th.) 

Edinburgh.—January 14th. Electricity Supply Depart- 
nent. Boiler feed water de-aerating plant. (December 21st.) 

January 18th. District Board of Control. Electric power 
and lighting installation at Gogarburn, Edinburgh. Specifica- 
— rom Mr. Stewart Kaye, architect, 14, Hill Street, Edin- 
urgh. 


31st. Ministry of the Interior. 


Diesel engine-driven d.c. generator set, d.c. rotary balancer 
and accessories for the Kafr E! Zayat power station. (B.X. 
4931.)* 

Falkirk.—Falkirk and District Infirmary. Electric 


Schedules, &c., 


lighting installation at the new infirmary. 
secretary, Bank 


from Mr. Duncan Kennedy, W-S., hon. 
Street, Falkirk. (Deposit of one guinea.) 


Glass Houghton (Yorks.).—January 14th. West Riding 
Education Committee. Electric lighting installation at Ashton 
Road Council school and caretuker’s house. Specifications, 
ke., from Education Department, County Hall, Wakefield. 

India.—New Sth. Indian Stores Depart- 
Three 12}-kW oil-engine-driven generator sets. (B.X. 
4¢ 5 5.) 

February 5th. Turbo-alternator set, condenser, boiler, 
economiser, switchgear and cables for the new power station, 
Delhi. (B.X. 4944.)* 

Keighley.—January 17th. Electricity Department. One 
water-tube boiler (30,000 Ib. per hour) with mechanical stoker 
and superheater. (See this issue.) 


London,—Centrat Exvecrriciry Boarp.—January 4th, 1929. 
132,000-V transformers in connection with the South-East 
England Electricity Scheme, 1927. (November 2nd.) 
_IsLincton.—January 18th. Electricity Department. Mate- 
rials for 12 months, including cables, meters, transformers, &c. 
(December 14th.) 

LAMBeTH.—January 3rd. Board 
— supply of incandescent electric lamps. 
2Ist.) 
_Berana, Green.—January 14th. Borough Council. Electric 
lighting and power installations and telephone installation for 
the public baths and washhouses at Old Ford Road. (Decem- 
ber 2Ist.) 

Middlesbrough.—December 31st. 


of Guardians. Twelve 
(December 


Education Committee. 


Installation of electric lighting in 10 Council schools and the 


ag Street Practical Instruction Centre. (December 
14th.) 

New Zealand.—WELLINGTON.—January 29th. Public Works 
Department. Single core, paper-insulated, lead~overed cable. 
(B.X. 4954.)* 

March Isth. 110,000-V transformers (B.X. 4952)*, 11,000-V 
switchgear (B.X. 4953.)* 

January 20h. 15 sets of earth leakage protection equip- 
ment. (B.X. 4950.)* 

January 15th. Posts and Telegraph Department. Telephone 
cords. (B.X. 4847.)* Vitreous-enamel phase-indicating plates. 
(B.X. 4927.)* 

February 12th. V.i.r. wire. (B.X. 4951.)* 

February 19th. 120,000 galvanised steel spindles for insu 
lators. (B.X. 4948.)* 

February 28th. Whangarei Harbour Board. One 15-ton 
electrically-operated level luffing gantry crane. (A.\. 7268.)* 

Norton.—January 14th. West Riding Education Com- 
mittee. Electric lighting installation at the new school. 
Specifications, &c., from Education Department, County Hall, 
Wakefield. 

Rumania.—January 10th. Ministry of Communications. 
17,000 insulators, iron, steel, copper and bronze wire and 11,000 
copper coupling rings. (A.X. 7 89.)* 

South Africa, JOHANNESBURG. — January 2th. South 
African Railways and Harkours. Two smal! d.c. crude-oil 
generating sets for Maguassi. (B.X. 41943.)* 

February 14th. One 15-ton electrically-driven portal titan 
erane. (A.X. 7272.)* 

South African Railways and Harbours. Tele 
graph material. (A.X. 7301.)* 

January 21th. Town Council, (B.X. 4977.)* 

Care Town.—January 23rd. Electric cable. 
(B.X. 4978.)* 

Turkey.—Ancors.—December 30th. Direction Générale des 
Chemins de Fer et des Ports d’Etat. Fuel economiser, d.c. 
motors, &c. (A.X. 7281.)* 


* Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 


January 16th. 


Electric cable. 
City Council. 


Contracts Closed. 


Australia.—Sypney.—Municipal Council. 
Gasfilled metal-filament lamps.—British General Electric 
Co., Ltd. (£319); Lawrence & Hanson Electrical Co., 
Ltd. (2,299); Australian General Electric Co., Ltd. 
(£781) 
A.c. consumers’ electricity meters (£15,780). 
Meter Manufacturing Co., [.td. 
Bedford.—Electricity Committee. Accepted: 
Feed water piping (£127).—Prightside Foundry & Engi 
neering Co., Ltd. 
Recorder and indicator outfit.—Cambridge Instrument Co., 
Ltd. 


Electricity 
Tenders. 
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Cannock.—Urban Council. Acoep' 
Switchgear (£431).—English Electric Ltd. 


Government Contracts.—The following Government con- 
tracts were placed during November, 1928 :— 
ADMIRALTY, CONTRACT AND PURCHASE DEPARTMENT. 

W/T amplifiers.—Radio Instruments, Ltd. 

Electric crane.—Stothert & Pitt, Ltd. 

Electric forge.—Sir W. Arrol & Co., Ltd. 

Dynamotors. —Small Electric Motors, Ltd. 

Ceiling fans.—Revo Electric Co., Ltd. 

Ship ventilating fans.—Electro Dynamic Construction Co., 
Ltd.; Mawdsleys, Ltd.; Veritys, Ltd. 

Generating set.—English Electric Co., Ltd. 

Generator.—Metropolitan-Vickers Elec ‘trical 

Electric bakery plant.—General Electric Co. 

Quenching units and amplifiers.—H. W. Saltiven, Ltd. 

Switches, sockets, &c.—Player & Mitchell, Ltd.; Hawkers, 
Ltd.; Edison Swan Electric Co., Ltd.; W. McGeoch 
and Co., Ltd.; Pinnacle Switchgear & Fuse Co 

Electric traveller—Cowans, Sheldon & Co., Ltd. 

Troughing and tiles.—Doulton & Co., Ltd 

War OFFICE. 

Conduits and fittings—Barton & Sons, Ltd. 

Generating set.—Crossley Motors, Ltd. 

Laryngaphone head sets.—Telephone Mfg. Co., Ltd. 

Wireless telegraph sets.—Radio Instruments, Ltd. 

Arm MINIsTRY. 

Accumulators.—Fuller Accumulator Co. (1926), Ltd. 

Motor-generators.—W. Mackie Co., Ltd 

Magnetometers.—Cambridge Instrument Co., Ltd. 

Maintenance of reaction apparatus.—Reid & Sigrist, |.td. 

Switches.—Pyne Mfg. Co., Ltd. 

Post OFFIce. 
Telephone apparatus.—Automatic Telephone Mfg. Co., 
; Ericsson Telephones, Ltd.; General Electric Co., 
Ltd. : International Electric Co., Ltd.; Bros. 
and Co., Ltd.; Telephone Mfg. Co., 
Protective apparatus. —TInternational Co., Ltd.; 
Phoenix Telephone & Electric Works, Ltd. 

Battery stores.—Premier —— Co. (1921), Ltd.; 
Tudor Accumulator Co., 

Bells.—T. Watson. 

Cable.—British Insulated Cables, I.td.; Callender’s Cable 
and Construction Co., Ltd.; Connollys (Blackley), 
Ltd.; Enfield Cable Works, Ltd.; W. T. Glover & Co., 
Ltd.; Hackbridge Cable Co., Ltd.; W. T. Henley’s 
Telegraph Works Co., Ltd.; Johnson & Phillips, Ltd. ; 
Macintosh Cable Co., Ltd. ; Pirelli-General Cable 
Works, Ltd.; Siemens Bros. & Co., Ltd.; Standard 
Telephones & Cables, Ltd.; Telegraph 
and Maintenance Co., Ltd.; Union Cable Co., 

Joint box castings. —General Foundry & Engineering Co. 
Ltd.; United Steel Co.'s, Ltd. (T. Butlin & Co.). 

Loading coils.—Standard Telephones & Cables, Ltd. 

Cords for telephones.—British Insulated Cables, Ltd. ; 
Reliance Electrical Wire Co., [td.; Standard Tele. 
phones & Cables, Ltd. 

Ducts.—Albion Clay Co., Ltd.; Donington Sanitary Pipe 
and Firebrick Co., Ltd.; J. Oakes & Co. (Riddings 
Collieries), Ltd.; Oates & Green, Ltd.; J. Place and 
Sons, Ltd.; Standard Brick & Terra Cotta Co., Ltd.; 
_ & Co. (Overseal), Ltd.; Swansea Potteries, 


Insulators.—J. Carder & Sons; T. De la Rue & Co., Ltd.; 
Litholite Insulators, Ltd. 

Telegraphic ironwork. —D. W illetts, Ltd. 

Thermionic valves.—Standard Te lephones & Cables, Ltd. 

Batteries, Swansea Telephone Exchange.—Pritchett and 
Gold & E.P.S. Co., Ltd. 

Electric lifts, Salford ate Telephone Exchange and New- 
castle-on. -Tyne Central Telephone Exchange.—Keigh- 
ley Electrical Engineering Co., Ltd. 

Telephone exchange equipment. —Buxton: Standard 

elephones & Cables, Ltd. Harrogate: General Elec- 

tric Co., Ltd. Sub-contractors: D.P. Battery Co., 
Ltd., for battery work. Greenwich: General Electric 
Co., Ltd. Canterbury: Ericsson Telephones, Ltd. 

Telephone repeater station power plant.—Edinburgh: 
Metropolitan-Vickers Electrical Co., Ltd. Port Erin 
(Isle of Man): General Electric Co., Ltd. 

Repeater station equipment, Port Erin (Isle of Man), 
Blackpool and Belfast.—General Electric Co., Ltd. 

Crown AGENTS FOR THE COLONIES, 

Alarm apparatus.—Siemens & General Electric Railway 
Signal Co., Ltd. 

Battery materials—Le Carbone. 

Cable.—W. T. Henley’s Telegraph Works Oo., 

Ceiling fans. —Crompton Parkinson, Ltd. 

Electric haulers.—Beckett & Anderson, Ltd. 

Static transformer.—English Electric Co., Ltd. 

Steel poles.—British Mannesmann Tube Co., Ltd. 

Street lighting fittings ——Revo Electric Co., Ltd. 

Telegraph ironwork.—Bullers, Ltd.; J. Spencer, Ltd. 

—_— equipment.—Standard Telephones & Cables, 

t 


Train lighting material.—J. Stone & Co., Ltd. 


DecemBgr 28, 1928, 


H.M. Orrice or Works. 
Cable.—T. Clarke & Co., Ltd. 
Accumulator, Manchester City — Exchange. — 
Hydraulic Engineering Co., 
Renewal of battery plates, National Physical Laboratory — 
Tudor Accumulator Co., Ltd. 
Guildford.—Electricity Committee. Accepted :— 
V.i.r. flexible cord cables.—Craigpark Electric Cable Co. 
London,—Stepney.—Electric Supply Committee. 
E.h.p. switchgear 1g Limehouse generating station. 
A. & Co., -. . £10,421 


Ferguson, Pailin, Ltd. 10,198 
British Thomson- Houston Co., ia. 2a 
English Electric Co., 
Metropolitan- Vickers Blectrical Co., 11,983 


Steel frame station building, coal bunkers, &e., for the Lime 
house generating station extensions— 

Ed. Wood & Co., Ltd. (Recommended.) ... £26,995 

ISLINGTON. —Lighting Committee. Recommended :— 

12 ages lamp columns (£300).—Hardy & Padmore, 
itd. 

General Purposes Committee. 

Two sets of batteries for internal telephone system— 
Chloride Electrical Storage Co., Ltd (Recom- 
mended.) 

Wak OFFICE. 

Bell brackets and bracket cases.—Edison Swan Electric 

Co., Ltd 
SHoreEDITCH.—Housing Committee. Recommended :— 

Electric lighting installation at 155 tenements at Bley. 
mY Dwellings (£595).—Elliston, Evans & Jackson, 
Ltd. 

Morecambe.—Electricity Committee. Accepted :— 
400-kVA transformer (£197).—Ferranti, Ltd. 
Newcastle.—Tramways Committee. Accepted :— 
fishplates (£1,323).—Bolckow, Vaughan 
0., Ltd. 
New Zealand.—WELLINGTON.—Posts and Telegraph De- 
partment. 

Cable.—(19} miles), Pirelli-General Cable Works, Lid.; 
(74 miles), Enfield Cable Works, Ltd.; (3° miles), 
Union Catle Co., Ltd.; (3 miles), British Insulated 
Cables, Ltd.; (8 miles), Standard Telephones and 
Cables, Ltd. 

V.i.r. wire ,376).—Callender’s mang and Construction 
Co., Ltd —New Zealand Engineer. 

Pai nton.—Public Grounds Committee. Accepted:— 

Electric lighting installation for the pavilion and entrances 

= ore s Park.—Paignton Electric Light and Power 
0 td 
Preston.—Town Council. Accepted:— 

Transformer plant for the Blackpool qpitives! supply 
scheme (£35,100).—English Electric Co., 

Seaham Harbour. — Housing Recom- 
mended :— 

Wiring 40 houses on the Carr House Estate (£188).—Har- 
rison Bros. 

Stoke-on-Trent.—Electricity Committee. cepted :— 

Cooling tower at station (£8, Davenport 
Engineering Co., 

Walton-on- Council. Accepted:— 

Four transformers for sub-stations (£647). Hackbridge 
Electric Construction Co., Ltd. 

Short lengths of cable for the sub-stations.—Pirelli-General 
Cable Works, Ltd. 


Forthcoming Events. 


Royal Institution of Great Brita Britain.—Saturday, December 
29th, Tuesday, January Ist, and Thursday, January 3rd. 
21, Albemarle Street, W. 3 p.m. “Sound Waves and 
Their Uses.”” Mr. A. Wood. 

Association of Supervising Electrical Engineers,—Tuesday, 
January Ist. Junior Institution of Engineers, 39, Victoria 
Street, S.W. 6.30 pm. ‘ Power Factor Correction.” 
Mr. C. S. Buyers. 

Television Society.—Tuesday, January Ist. Engineers’ 
Club, Coventry Street, W. 8 p.m. ‘ Scanning Methods 
Used in Television.’’ Mr. J. C. Rennie. 

Institution of Heating and Ventilating 
day, January 2nd. Caxton Hall 7 p.m. ‘“ Econo- 
mic Application ot Electricity to Low-Temperature Heat- 
ing Purposes.” Mr. G. Wilkinson. 

Institution of Electrical Engineers (Wireless Section).— 
Wednesday, January 2nd. Institution, London, W.C. 
pm, “The Design of Transmitting ’Aerials for Broad- 
casting Stations.” Messrs. P. P. and T. L. Eckersley and 
H. L. Kirke. 

(Meter and Instrument Section).—Friday, January 
4th. Institution, London, W.C. 7 p.m “ Precautions in 
the use of Standard Instruments.” Mtr. H. Lawes. 

Institution of Mechanical Engineers.—Informal Meeting.— 
Friday, January 4th. Institution, Storey’s Gate, S.W. 
7.p.m. ‘The Engineer Salesman Abroad.” Major A. 
Farrer. 
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Notes. 


Sydney Bribery Charges. 

It was stated last week that Messrs. Babcock & Wilcox, 
Ltd., had been granted a rule nisi restraining the Sydney 
magistrates from proceeding with the conviction of the com- 
pany as reported in our issue of December 14th. It will be 
recalled that the company was fined £1,000 and ordered to pay 
the Sydney City Council £10,600 within six months in connec- 
tion with the charges of bribery brought against it following 
the conviction of Mr. 8. Y. Maling, formerly deputy general 
manager of the City Electricity Department. 

In applying for the rule counsel for the company said that 
no evidence had been produced to show that the company was 
aware of the payment of the alleged bribe and that certain 
evidence was wrongfully admitted by the Sydney magistrates. 

In the House of Commons on December 19th, Mr. T. 
Henderson asked whether in view of the proceedings against 
them Messrs. Babcock & Wilcox, Ltd., would be removed from 
the Admiralty list: Lt.-Col. Headlam replied that he had had 
no official information regarding the matter, but as he had 
been told that the company was applying for a stay of pro- 
ceedings any such action as that suggested would be pre- 
mature. 

Electricity in Coal Mining. 

In a paper on “‘ The Economics of Coal Production and Dis- 
tribution,”” by Mr. G. Raw, B.Sc., read at the recent Con- 
ference of the Institute of Fuel, the following comments are 
made on the use of electricity in the coal mining industry :— 

Of the power used below ground, modern legislation and 
practice confines the mining engineer to that of electricity 
and compressed air. Compressed air is so notoriously expen- 
sive and inefficient that its use is seldom justified except where 
the use of electricity is precluded on the grounds of safety. 
The modern air compressor leaves little to be desired in the 
direction of efficiency as a unit, but the overall efficiency of 
a compressed-air plant is so low that little more need be said 
than that while compressed air power is greatly preferable 
to that of the employment of animals, it should not generally 
be used where electricity may be used in its place. The growth 
of the use of electrical power increases steadily year by year. 
In the year 1918 the mines of Britain were using one million 
h.p. of electrical power, and since then the figure has been 
increased by three-quarters of a million. Although only 8.5 
per cent. of this power is used for the winding of coal, electric 
winding has been more than trebled since 1920. It has been 
generally realised that whereas pumping, haulage, screening 
plant, &., are undoubtedly more efficiently worked electrically. 
electrification becomes debatable when applied to the 
heavier winding, ventilating and air compressing units. A 
deciding factor is the relative cost of the available steam and 
electric power supply. The great advance made in the use 
of pulverised-fuel and in the design of boiler plant for the 
consumption of low-grade fuel promises to delay indefinitely 
the realisation of the electrical engineer’s dream of steamless 
industry, and, incidentally, those grandiose national schemes 
which would confine the generating of power to centrally 
situated super-power stations. 


A Diesel-Electric Dredger. 

Messrs. J. & K. Smit’s shipyard, Kinderdijk, Holland, is 
building a large dredger for the Argentine Government, says 
the Motor Ship. The cutter on the end of the suction main 
can be replaced by a trailing bucket. The dredger will be one 
of the largest of its class in the world and Diesel-electric drive 
will be employed for all purposes. The total Diesel power 
will be 3,800 b.-h.p.; four eight-cylinder four-stroke airless- 
injection engines of Smit-M.A.N. type, besides some smaller 
engines for auxiliary purposes, are being installed. 


Appointments Vacant. 

Electrical engineer (£600) and mechanical engineer (£600) 
for the Government of Nigeria P.W.D. Electrical Branch. 
Mains assistant (£200) for the Borough of Stoke Newington 
Electricity Department. Plumber-jointer for the Nelson Cor- 
poration Electricity Department. Assistant (male) in the 
Borough of Leigh Electricity Department Showroom (£4). 
Consumers’ clerk (£77) for the Fulham Corporation Electri- 
city Department. Temporary 3rd class mechanical engineer- 
ing draughtsman and temporary 3rd class electrical engineer- 
ing draughtsman for the Metropolitan Asylums Board. (See 
our advertisement pages to-day.) 


Fatalities. 

Oswald Morris; a collier, and his wife, of Tonteg, Pontypridd 
(Glam.) received fata) electric shocks on December 19th. 
Morris was changing an aerial wire from the front to the back 
of his house. To do so. he had nassed it over the roof. above 
which ran the electric light cable at 230 V. When the wire 
was raised it snapped and touched the cable, killing him 
instantly. His wife ran to his assistance and, also receiving 
the fuli force of the current, fell dead. Their son, aged 16, 
Went to their assistance, but escaped with a shock. 

An inquest was held at Hull on December 18th on Doris 
Laverick, aged 8, who, as recorded in our last issue, received 
a fatal electric shock whilst undergoing an X-ray examination 
et the Hull Royal Infirmary. Dr. Bannen, radiologist, said it 
was clear to him that what had happened was that, whether 
the nurse was warned or not as to the danger, she went to 
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the dangerous side of the table when she crossed over to 
another part of the room. She did that while the high-voltage 
circuit was In operation, and placed herself unwittingly in what 
Was an ideal position, even if she did not touch the wires but 
only went near to them, to form a complete electric circuit. 
which even if of low voltage, would be sufficient to kill the 
child. He said there was no efficient method for insulating 
the leads. The coroner said that the question of the admission 
to the X-ray room of inexperienced nurses was one which 
might, and probably would, be considered by the infirmary 
authorities in the future. The jury returned a verdict of 
Accidental death.”’ 
Electricity and the Tides. 

“* Electricity and the Tides '’ was the subject of an address 
delivered by Mr. S. Gordon Monk, head of the electrica) 
engineering department of the Plymouth Technical College, to 
members of the Plymouth Rotary Club on December I4th. 
He said the principle of harnessing the power in the tide- 
Was to impound the water at high tide. and make use of it 
when the tide fell below the basin. Referring to the Severn 
scheme, Mr. Monk said that a 30-ft. fall over an area 
of 20 sq. miles would produce 100,000 kW _ continuously. 
It was estimated that 80,000 kW could be provided. In Hope- 
well, New Brunswick, Canada, it was hoped to generate 90.000 
h.p., ultimately extending to 200,000 h.p. By far the most 
interesting scheme was the Wash scheme, for dividing the 
Wash into two huge basins, which was to be begun with a 
partial scheme involving the construction of a 174-mile dam. 
with an eight-mile dividing wall. The full basin would cover 
22,500 acres, and the empty basin 9,000 acres. It was hoped 
to provide a generating station with a capacity of 300,000 h.p 
The cost was estimated at £6,500.000. The capital had already 
been guaranteed, and the operating costs would be very smal). 
What could be done on the Wash could be done elsewhere ; 
indeed, the possibilities in the Plymouth area were enormous. 
There was talk of damming the Laira lake; if that were done 
the tides could be harnessed and power generated at the same 
time, and an additional advantage would be that the water 
would be kept at a fairly even level and the lake improved 
from a boating point of view. 

A “* Reliability Trial’ in Australia. 

The Metropolitan-Vickers Electrical Co., Ltd., has forwarded 
to us some remarkable statistics for the year ended June 30th. 
1928, for the Yallourn Station of the Victoria State Electricity 
Commission. The station is now equipped with six Metro-Vick 
12,500-kW turbo sets, but during the period in question only 
five were installed. The maximum demand on the station 
varied from 58,000 to 67,000 kW, the total capacity of the 
generating sets being 62,500 kW. The running hours of the 
five sets totalled 33,179, which gives an average of 6,635 hours 
per machine. The station load factor, recorded monthly, varied 
from 53.5 per cent. to 62.8 per cent., the monthly average being 
58.7 per cent. The machine load factor varied from 71.8 per 
cent. to 77.8 per cent., and averaged 75.3 per cent. During 
the year previous to that to which the above figures apply, the 
load conditions were equally severe. It is pointed out that 
this really means that every one of the five Metro-Vick sets— 
the only sets in the station—has been in practically continuous 
service for two years. 

World Engineering Congress in Japan, 1929. 

With reference to the Congress which is being held at 
Tokio between October 29th and November 22nd, 1929, by 
the Kogakkai, or Engineering Society of Japan, and supported 
by the Japanese Government, a conference of representatives 
of twenty-three institutions and societies was held at the Insti 
tution of Civil Engineers recently to consider the best means 
by which British representation at the Congress could be 
organised. As a result, ‘** The British Committee on the World 
Engineering Congress in Japan’ was formed, having its 
Secretariat and place of meeting provided by the Institution 
of Civil Engineers. ‘The Committee has as its objects (a) The 
organisation of a party of British engineers to attend the 
World Engineering Congress at Tokio, and (b) the securing 
of a number of papers on engineering subjects for presentation 
at that Congress. 

In order to examine in detail the means by which the objects 
of the Committee may be furthered, 4 small Executive Com 
mittee consisting of the following has been formed: Sir Brodie 
Henderson (chairman), Mr. R. W. Allen, Sir John Biles, Sir 
Alexander Gibb, Professor P. A. Hillhouse, Mr. Archibald Page, 
Mr. E. F. C. Trench. 

The Congress will be the first of its kind held in Japan, 
and it is evident that the Japanese, with their usual energy, 
are making every effort to render the Congress worthy of the 
progress achieved in that country. It is the wish of the Com 
mittee to awaken the interest and enlist the support of al! 
engineers, so as to ensure adequate British representation at 
the Congress by the presence of a large party of delegates 
and by the presentation of a number of papers. 


The Suggestion Box. 

During the month of November, 434 “ Suggestions "’ were 
submitted by the railway. ‘bus, and tramway employés of the 
London Underground Railways; of these, 32 are to be adopted, 
including the following: Improvement to oil pumps, Lots 
toad power house; improvement to current rail of 40-ton 
crane, Lots Road power house; improvement to exhaust tube 
flanges (omnibuses): improvement to hinged trolley heads 
(tramways). 
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Institution Notes. 


Institution of Electrical Engineers. 

JUBILEE OF THE CARBON LAmp.—Commencing his lecture on 
Sir Joseph Swan's Electrical Work on Thursday last week, 
Mr. James Swinburne, F.R.S., remarked that he was employed 
by Mr. Swan in 1881, and was in Newcastle when Swan was 
developing the incandescent lamp in the late seventies. The 
earliest mention of the incandescent lamp that he knew of 
was in the Courier Belge in 1836; it referred to safety lamps 
for miners, and pointed out that the solution was a carbon 
conductor electrically heated in a vacuum. Swan began ex- 
perimenting soon after he had heard a lecture by Staite, in 


Swan lamps of 1677, 1878, and 1880.—P. & A. Pholo. 
Ancient and Modern Incandescent Lamps. 


1845, but was unable to succeed with carbonised paper strips 
owing to the lack of a good air-pump; he made carbon lamps 
between 1855 and 1860, but they soon burned out. After the 
invention of the Sprengel pump, with the aid of C. H. Stearn 
and F. Topham he resumed his experiments, overcoming many 
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technical difficulties; he got his first good results with thin 
straight rods; this lamp was exhibited in 1878, and attracted 
a great deal of attention. He felt that there was little patent. 
able in his work, but early in 1880 he patented running the 
lamp during exhaustion, to get the gas out. In the same 
year he used parchmentised paper, and he made nearly homo. 
geneous thread by treating cotton with sulphuric acid, washing 
and drying it, and drawing it through dies. This was the 
foundation of homogeneous or amyloid material which came 
into universal use. The joints were improved by heating under 
aniline; he found benzole better. By the end of 1881 he had 
perfected the carbon lamp for up to 60 volts, and soon got 
the carbons fine enough for 100 volts. In 1884 Swan worked 
out the squirting process. His brother Alfred invented the 
vitrite cap. 

In 1879 Edison was working on platinum lamps, but when 
Swan’s lamp was known it seemed likely that carbon would 
be the solution of the lamp problem. Edison then took out 
a patent for a lamp with a carbon filament in a vacuum, sealed 
into glass. The filament was to be made from tar-putty, but 
no one could make such a filament, and there was no advance 
in lamp making in Edison’s famous patent. Edison thought 
he had invented parailel distribution on 100 volts; but 
St. George Lane-Fox more than a year before Edison had 
taken out a patent in which he explained 100-volt paralle! 
distribution, and used secondary batteries, and he must have 
the credit for having propounded completely, with luminous 
clearness, the parallel distribution. Edison went on with 
carbon lamps, and soon succeeded; but, said Mr. Swinburne, 
he was after Swan all the time. 

Col. R. E. Crompton proposed, and Mr. K. Swan seconded, 
a vote of thanks to the lecturer. 

An interesting collection of early carbon lamps, including 
Swan's first successful lamp of 1877, was on view. 

METER AND INSTRUMENT SeEcTION.—The first Committee of 
the recently formed Meter and Instrument Section of the 
Institution has now been appointed. Its constitution is as 
follows: Chairman, Mr. G. D. Malcolm; the President, I.E.E. 
(ex-officio); the Chairman of the Papers Committee, I.E.E. 
(ex-officio); member of Council, Mr. C. C. Paterson, O.B.E.: 
ordinary members, Mr. W. E. C. Alliss, Mr. F. A. East, Mr. 
C. H. W. Gerhardi, Mr. J. T. Haynes, Mr. E. W. Hill, Mr. 
R. G. Isaacs, Mr. F. C. Knowles, Mr. W. Lawson, Mr. C. W. 
Marshall, Mr. A. Middleton, Mr. William Phillips, and Mr. 
G. F. Shotter. 

WESTERN CENTRE.—The annual dinner of the Western Centre 
will be held at the Grand Hotel, Bristol, on Monday, January 
14th, 1929. Ladies are again invited, as at Cardiff last year. 


Institution of Heating and Ventilating Engineers. 


An election for membership to the Institution will take place 
at an early date, and intending applicants should send in their 
proposal forms to the secretary at 12, Russell Square, London, 
W.C.1, not later than January 1th. 


Our Personal Column. 


Electrical men are invited to enable us to keep readers of the “Electrical Review” 
posted concerning their movements. : 


The triennial award of the Coopers Hill War Memorial prize 
and medal, which fell in 1928 to the Institution of Electrical 
Engineers, has been made by the Council to Mr. W. PH@Nix, 
A.M.I.E.E., for his paper on “ Electricity in Agriculture, with 
special reference to Electro-Culture.”’ 


Mr. F. S. Haysurn has been appointed deputy managing 
director of the Marconi International Marine Communication 
Co., Ltd. He will also carry out the functions of general 
manager. The Rt. Hon. F. G. Kellaway is managing director. 
Mr. Hayburn has been associated with the company for over 
94 years. He was appointed assistant general manager in 
1922, manager in 1925, and general manager in 1927. Mr. 
Hayburn is vice-president of the Comité International Radio- 
maritime, which was formed this year to co-ordinate the 
services of marine wireless companies throughout the world 
for the mutual benefit of the companies themselves and of 
their shipowner clients. Mr. Hayburn, who is 50 years of 
age, spent ten years in the telegraph branch of the Post 
Office, and was the first British Government telegraph 
engineer in the Orange Free State after the South African 
war. He joined the Marconi Marine company in 1904, and 
from 1906 to 1920 was with the associated company, the 
Société Anonyme Internationale de Télégraphie sans Fil, 
Brussels, of which he became traffic manager. During the 
war, when the Belgian company’s business was conducted 
from London, Mr. Hayburn was in control of neutral ships 
fitted with wireless. He returned to the English company in 


1920, and acted as assistant to the late general manager, 
Mr. W. W. Bradfield, C.B.E., from June, 1921. 

According to the Yorkshire Post, the Radiological Society of 
America has awarded the gold medal for merit in X-ray science 
to Dr. Bouwers, of Philips’ Lamps research laboratories. 
Bouwers is the inventor of the Metalix X-ray tube. 


Dr. 
He is 


shortly visiting the United States to lecture to American 
radiologists. 

The Times states that Mr. F. A. Szarvasy has resigned 
from the boards of the International Holding and Hydro- 
Electric Companies, the reason being that the control of these 
two companies has entirely shifted to Brussels into the hands 
of the Société Générale de Belgique, and that the advisory 
committee which was established while Captain Loewenstein 
was alive, and consisted of himself, Major Pam, and Mr. 
Szarvasy, has been dissolved. The Financial Times states that 
Major Albert Pam has not resigned his position as a director 
of the companies. 

Blackpool Council, at its meeting on December 19th, approved 
a recommendation of the Salaries Committee that the sué- 
gested increase in the salary of Mr. CHartes Furness, the 
electrical engineer and manager, fromm £1,250 to £1,600 per year 
be deferred until the transport policy of the Corporation 1s 
finally decided. 

Mr. J. T. Moutp, of the Igranic Electric Co., Ltd., has been 
elected chairman of the Radio Manufacturers’ Association, an 
Mr. R. B. Weaver, of the General Electric Co., Ltd., vice- 
chairman. 

Major H. Dersy, who has relinquished the position of gen- 
eral manager of the Aldershot and District Traction Co., 
which he has held for six years, has been presented by the 
employés with a clock and a gold wristlet watch, and by the 
drivers and conductors with an illuminated address. Mrs. 
Derby was given a pair of silver vases. 

Mr. ArtHUR TEASDALE, for many years electrician to the West- 
houghton Coal & Cannel Co., near Wigan, has retired after 
46 years’ service, and has been presented with a gold watch. 

We are very pleased to be able to inform our readers that 
Mr. A. P. Woop, managing director of the Lancashire Dynamo 
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and Motor Co., Ltd., is already benefiting in health from 
the complete rest that he is taking. He hopes to be able to 
meet his business friends again comparatively early in the 
New Year. . 

For the vacant managership of the Edinburgh Corporation 
Transport Department, the Transport Committee on December 
19th recommended Mr. F. A. Firzpayne, M.I.E.E., who for 
eight years has been deputy manager. Mr. Fitzpayne received 
his early training at Faraday House, and also had electrical 
and mechanical engineering experience at Southend-on-Sea, 
in connection with the installation of the tramways and lighting 
system. Later he held appointments in London and Man- 
chester, and 22 years ago was appointed manager of the 
Leith tramways. When the Edinburgh-Leith amalgamation 
took place Mr. Fitzpayne was appointed deputy manager in 
Edinburgh, and, along with Mr. Pilcher, was responsible for 
the conversion of the cable system to electric traction. 

Mr. T. L. MILLER, consulting engineer of Liverpool, to whose 
retirement we have already referred, advises us that he has 
transferred his practice, &c., to Mr. A. B. MaAL.inson, 
M.I.Mech.E., M.1.E.E., of Worsley Street, Salford, and St. 
James’ House, Brazennose Street, Manchester. Mr. Miller's 
Liverpool office will be closed and Mr. Mallinson will deal with 
matters from Manchester, where he has been in practice as u 
consultant for 17 years. 

Obituary.—Mr. J. M. Jotty.—Mr. J. M. Jolly passed away 
suddenly on December 10th as the result of an operation. 
He was managing director of the Skefko Ball Bearing Co., 
Ltd., for four years, and had previously held a managerial 
position in the British Metals Corporation. Before the war 
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Mr. Jolly represented the interests of the A.E.G. (Berlin) 
in Australia, and had previously been associated with Messrs. 
Noyes Bros., of Sydney. During the war he was in charge 
of the National Cartridge and Repair Factory at Newport, 
Mon. Mr. Jolly was only 48 years of age. 

Mr. W. Duxecry.—The death occurred recently in Aus- 
tralia, at the age of 75 years, of Mr. Wm. Duxbury, who was 
4 25 years manager of the Melbourne Tramway and Omnibus 


oO. 

Mr. C. O. Crark.—The death occurred on December 15th, 
at the age of 53 years, of Mr. C. O. Clark, M.I.E.E., who car- 
ried on business at Dover and Deal, with branches in London 
and Horsmonden. He established the East Kent Electricity 
Works in Mill Road, Deal, seven years ago. He was for seven 
years with Crompton & Co., Ltd. 

Mr. L. ANDREW.—We regret to record the death, which 
occurred on December 22nd at his residence at Brightstowe, 
Hale, Cheshire, of Mr. Llewellyn Andrew, A.M.I.E.E., princi- 
pal of the firm of L. Andrew & Co., of Manchester. He 
leaves a widow. ‘The business will be carried on as usual under 
the old style, and Mr. W. D. Snape, who has been actively 
connected with it since its establishment in 1898, will continue 
as manager. 

Wills.—Sir ALEXANDER B. W. Kennepy, F.R.S., who passed 
away in November, left £90,103 net and £90,909 gross 
personalty. 

Mr. C. G. Conrapt, of Electromobile (leeds), Ltd., left 
£1,565 net and £2,153 gross personalty. 

Mr. C. J. JEWELL, late general manager of the Norwich 
Electric Tramways, left £2,558 gross and £1,549 net personalty. 


Financial Section. 


New Companies, Returns of Share Capital, Debenture Changes, Reports of Electrical Companies, 
Dividend Results, Transactions in Stocks and Shares. 


New Companies 
Registered. 


Oliver Electrical Supplies Co., Ltd.—Private ae 
Registered December 17th. Capital, £100 in £1 shares. Ob- 
jects:—To carry on the business of electricians, engineers, 
manufacturers of, and dealers in electrical apparatus and 
appliances, &c. The directors are :—I’. E. Gordon, 10, North 
Avenue, W. Ealing, W.; J. A. Wilkinson, 5, Carlton Road, 
Stroud Green, N. Registered office: 10, Bolt Court, Fleet 
Street, E.C.4. 

Celestion, Ltd.—Registered as a public company Decem- 
ber 17th. Capital, £400,000 in 250,000 cumulative partici- 
pating preferred ordinary shares of £1 each and 600,000 de- 
ferred ordinary shares of 5s. each. Objects :—To acquire the 
business carried on by C. French as the Celestion Radio Co., 
including certain trade marks, so far as it relates to the 
British Empire, to enter into two agreements (1) with the 
said vendor and E. H. B. Snoadon for the acquisition of the 
assets and business, and (2) with C. French for his appoint- 
ment as managing director, and to carry on the business of 
manufacturers, importers, exporters, and factors of electrical 
and wireless apparatus of all kinds, gramophones, &c. The 
subscribers (each with one cumulative participating preferred 
ordinary share) are:—R. W. R. Allen, 426, Salisbury House, 
London Wall, E.C.2, solicitor; O. V. Baldwin, 57, Lordship 
Park, Stoke Newington, N.16, solicitor; and five others, 
Registered office: Celestion Works, London Road, Kingston- 
on-Thames. 

Bangeyee Wireless, Ltd.—Private company. Registered 
December 14th. Capital, £6,000 in £1 shares. Objects: To 
adopt an agreement with E. H. Hine and to carry on the 
business of manufacturers of and dealers in wireless sets, 
loud speakers, parts, &c. The subscribers (each with one 
share) are:—C. M. Stoner, 26, Palmerston Road, Wimbledon, 
$.W.19, clerk: J. R. H. H. Orbell, 70, Watcombe Road, South 
Norwood, §.E.25, clerk. The first directors are :—E. D. Hine 
(permanent) and F. J. Chambers. Registered office: 36a, 
York Road, King’s Cross, N. 

Lisbellaw Electric Lighting Co., Ltd.—Registered in Bel- 
fast December 3rd. Private company. Capital, £1,000 in £1 
shares. Objects: To carry on the business of an electricity 
company in al] its branches. The first directors are :—F. R. 
Kinning, Lisbellaw, commercial traveller; W. G. Eadie, Lis- 
bellaw, woollen manufacturer; W. T. Brownlee, Lisbellaw, 
merchant: R. L. White, Lisbellaw, council clerk: G. H. Bleak- 
ley, Lisbellaw, teacher. Secretary: J. Adamson. 


Registered office: Lisbellaw. 

Einstein’s Electro-Chemical Process, Ltd.—Registered as 
a public company December 15th. Capital : £500,000 in 250,000 
8 per cent. participating preference shares of £1 each and 
1,250,000 ordinary shares of 4s. each. Objects : To acquire from 


\. I. Einstein the process invented by him for the metallising 
of materials by electrochemical action, to carry on the business 
of electricians, mechanical engineers, electroplaters, manufac- 
turers of and dealers in chemicals and drugs, &c. The sub- 
scribers (each with one preference share) are :—E. Fendrek, 
51, Elms Road, S.W.4, cashier; L. V. Laming, 190, Princes 
Avenue, W.13, solicitor’s clerk; and five others. Registered 
office : 16, St. Helen’s Place, E.C.3. 

Donarelli Phono-Electron, Ltd, — Private company. 
Registered December 14th. Capital, £25,000 in Is. shares. 
Objects: To acquire and turn to account an invention known 
as the ‘‘ Fono-electron Italico,’’ to adopt an agreement with 
U. Donarelli, A. Cillario, and. F. T. Strong, and to carry on 
the business of manufacturers, factors, agents and licensees 
of gramophone records, gramophones and musical instruments, 
electrical, radio and television apparatus, &c. The subscribers 
(each with one share) are :-—H. Pettitt, L. A. Ellwood, and 
L. A. Stewart, all of 18, Austin Friars, E.C.2. Solicitors : 
Slaughter & May, 18, Austin Friars, E.C. 

Jerusalem Electric and Public Service Corporation, Ltd.— 
Particulars of this company were filed on December 10th, 
pursuant to Section 274 of the Companies (Consolidation) Act. 
The company was incorporated in Palestine. The British 
address is 66, Queen Street, E.C.4, where T. K. Anderson 
is authorised to accept service of process and notices on be- 
half of the company. The directors are :—W. Shearer, ‘* Ingle- 
wood,”’ Chislehurst; Sir John H. B. Noble, “ Ardkinglas,”’ 
Inverary; Major Sir Archibald B. Boyd-Carpenter, M.P., 
River House, Walton-on-Thames; L. L. Le Bouvier, Ottoman 
Bank, Palestine; and J. G. B. Stone, Muir House, Broad- 
water, Worthing. A certified copy of the memorandum and 
articles of association has been sent to Jerusalem for certifi- 
cation. 


Official Returns of 
Electrical Companies. 


James Gordon & Co., Ltd.—Satisfaction to the extent of 
£1,800 on November 2Ist of debenture dated March 7th, 
1928, securing £7,000. 

Turner, Atherton & Co., Ltd.—Capital, £140,116 in 62,861 
preference and 77,255 ordinary shares of £1 each. Return 
dated August 17th, 1998. 49,172 preference and 51,597 ordinary 
shares taken up. £26,487 paid on 19,228 preference and 7,259 
ordinary shares. £74,282 considered as paid on the remainder. 
Mortgages and charges, nil. 

Ebonestos Insulators, Ltd.—Satisfaction in full on 
November 20th, 1928. of debenture dated October Ist, 1924, 
securing £5,000. 
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E. A. Langrish & Co., Ltd.—Capital, £15,000 in 7,500 
preference and 7,500 ordinary shares of £1 each. Return 
dated November 8th, 1928. 5,965 preference and 5,800 ordinary 
shares taken up. £11,235 paid, leaving £530 in arrears. 
Mortgages and charges, nil. 

Holophane, Ltd.—Capital, £100,000 in £1 shares. Re- 
turn dated October 12th, 1928. All shares taken up. £7 paid. 
£99,993 considered as paid. Mortgages and charges, nil. 


Ramsbury Electric Supply Co., Ltd.—Capital, £4,000 in 
2,000 preference and 2, ordinary shares of £1 each. 
Return dated July 6th, 1928. 1,532 preference and 1,988 
ordinary shares taken up. £2,320 paid on 1,232 preference and 
1,088 ordinary shares. £1,200 considered as paid on 300 pre- 
ference and 900 ordinary shares. Mortgages and charges, nil. 


Underwood (Manchester), Ltd.—Satisfaction to the 
extent of £1,500 on November 30th, 1928, of ‘‘A’’ debentures 
authorised April 4th, 1927, securing £7,400. 


Water Heaters, Ltd.—W. M. Campbell, 56, Victoria 
Street, S.W.1, ceased to act as receiver or manager on Decem- 
ber 6th, 1928. 

Bailey & Incledon, Ltd.—Particulars filed of £2,000 de- 
bentures authorised November 2nd, 1928, charged on the 
company’s undertaking and property, present and future, 
including uncalled capital, the whole amount being now issued. 

Hartley Co., Ltd.—Issue on October 10th, 
1928, of £200 debentures, part of a series already registered. 

G. S. Hawker, Ltd.—Satisfaction in full on May 2nd, 
1928, of mortgage dated December 31st, 1925, securing £900. 
(Notice filed December 13th.) 

Park Wireless, Ltd.—Satisfaction in full on December 
10th, of debenture dated November 20th, 1928, securing £100. 


Buwer Electric (1926), Ltd.—Satisfaction in full on 
December 11th, 1928, of debentures dated February 22nd, 
1926, securing £1,500. 


City Notes. 


Official Notice re Companies, 


The names of the undermentioned companies will be struck 
off the Register at the expiration of three months unless cause 
is shown to the contrary :— 

Alphean Wireless, Ltd. 

Automobile Electrical Repairers, Ltd. 

British Glow Lamp and Valve Co., Ltd. 

Bucks. Electrical Wire and Engineering Co., Ltd. 

Domestic and General Electrical Co., Ltd. 

Ebonite Manufacturing Co., Ltd. 

Essex Radio (Ilford), Ltd. 

London and South Wales Electrical Engineers, Ltd. 

Luen Electrical Supplies, Ltd. 

Perfecta Electric, Ltd. 

Radio Experimental Co., Ltd. 

Rubber Cables, Ltd. 

Spa Radio Co., Ltd. 

Vinco Wireless Co., Ltd. 

Wireless Experts, Ltd. 


John Shaw & Sons, Wolverhampton, Ltd. 


In the course of his speech at the recent annual meeting, 
the chairman (Mr. G. Terrell) said that the electrical depart- 
ment failed to come up to expectations, and the year’s trading 
resulted in a loss. It was satisfactory to know, however, that 
the sales during the first five months of this year were well 
above those of the corresponding period of last year. If it 
continued in this way the department should show a profit. 
Their South American trade had caused them anxiety, but 
they had been able to cover some proportion of the risk of bad 
debts with the Export Credits Department of the Department 
of Overseas Trade. They had exercised great caution in deal- 
ing with that trade, and the result was a loss. During the 
first five months of the year this department, too, had 
shown improvement; the sales for that period exceeded those 
of the whole of the preceding year. The Indian trade had 
been good, and was even better this year. 


British Columbia Electric Railway Co., Ltd. 


The earnings for the year ended June 30th last rose from 
£611,453 to £642,051. (This figure includes receipts from asso- 
ciated concerns.) After meeting debenture interest and prefer- 
ence dividend, it is proposed to make a final payment of 1 per 
cent. on the preferred ordinary shares (making 6 per cent. for 
the year, less tax at 2s. 04d. in the £, against £6 4s. per cent., 
free of tax, in 1926-27). The final dividend on the deferred 
ordinary shares is 3 per cent. (making 8 per cent., less tax, 
for the year, against 8 per cent., tax-free, in the preceding 
year). Nothing is placed to reserve (against £300 000 last 
year), hut the balance carried forward is raised from £70,639 to 
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Barbados Electric Supply Corporation, Ltd, 


The report for the year ended June 30th last refers to the 
consolidation of the preferred and ordinary shares into one 
class and to the allotment of 1,449 shares to creditors, making 
the total share capital as consolidated £56,621. The trading 
profit rose from £12,836 to £13,936, and after meeting genera] 
expenditure, debenture interest, &c., transferring £1,500 to 
taxation reserve, and adding £2,195 brought forward, the 
balance at credit of profit and loss is £12,212. From this 
£5,000 is reserved for depreciation and renewals, and £1,374 
is put to general reserve. A dividend of 5 per cent, jg 
recommended on the whole of the issued capital, leaving £2,007 
to be carried forward. The sales of energy rose from 642,765 
to 783,302 kWh, and the number of consumers from 3,541 to 
3,766. Mr. A. W. Tait has resigned the chairmanship, although 
remaining on the board, and Col. W. F. Leese has been 
appointed chairman. Messrs. A. H. Wynn and A. E. Salmon 
have joined the board. Meeting: December 31st. 


J. Blakeborough & Sons, Ltd. 


To conform with Stock Exchange requirements, this com- 
pany recently published a statement relating to its business, 
It has an authorised capital of £275,000, of which £224,612 
has been issued. The company manufactures steam, water, &c., 
valves, and holds the world rights, outside the United States 
and Canada, for the Larner-Johnson patent control valve for 
hydro-electric pipe lines, which is in use in many important 
undertakings in all parts of the world. Last year the ordinary 
shares received a dividend of 6 per cent., free of tax, against 
nil in the two preceding years. The company has recently 
issued for cash £125,000 7 per cent. 20-year cumulative notes, 
convertible into ordinary shares. 


Brazilian Traction, Light and Power Co. 


This company has made an offer to purchase the ordinary 
shares, at £2 17s. 6d. per share, of the City of Santos Improve- 
ments Co., and the directors of the latter recommend its 
acceptance. The consummation of the purchase is dependent 
upon acceptance by the holders of 75 per cent. of the shares by 
January 15th, although the purchasers reserve the right to take 
the holdings’ of those -who signify their acceptance. The con- 
ditions of the purchase include the retirement of the present 
directors in favour of nominees of the Brazilian Traction Co. 


Perak River Hydro-Electric Power Co., Ltd. 


This company’s report was reviewed in our issue of December 
14th (p. 1036). The annual meeting was held last week, and 
in the course of his speech the chairman (Viscount Elibank) 
reviewed the year’s activities, and said that Mr. A. H. Topham, 
who had had charge of the electrical construction work during 
the past year, had been appointed to act as general manager 
during the absence in England of Mr. J. Ferguson through 
ill-health. The motion for the adoption of the report was 
seconded by the vice-chairman (Sir Montague Barlow, Bt.), 
and carried. 


Halifax and Bermudas Cable Co., Ltd. 


The net result of the working for the year ended June 30th 
last, after deducting income tax, was £31,244. To this is 
added £82,083 brought forward, making £113,327. An interim 
dividend of 10 per cent., free of tax, was paid in February 
last; the balance, £108,327, is transferred to the general reserve 
fund. The directors propose to pay a bonus of £12 per share 
from the latter fund, absorbing £120,000. 


Direct West India Cable Co., Ltd. 


The profit for the year ended June 30th last, after deducting 
income tax, was £16,184. A balance of £12,652 brought forward 
is added, making £28,836. After meeting the 24 per cent., 
free of tax, interim dividend, there remains a sum of £28,889, 
which has been transferred to the general reserve fund. 


Whitehall Electric Investments, Ltd, 


Following upon the company’s provisional agreement to sell 
its holdings in companies operating in Chile and Mexico to 
the Electric Bond and Share Co., of New York, it is announced 
that the latter concern’s holding company, the American and 
Foreign Power Co., has arranged to sell 100,000 $6 preferred 
shares and £2,000,000 6 per cent. collateral notes of the South 
American Power Co. to Whitehall Electric Investments for the 
sum of £3,920,000. 


Westinghouse Brake and Saxby Signal Ce., Ltd. 


It is reported that the available profit for fhe year ended 
September 30th is £144,882 (against £107,118 in 1926-27). A 
balance of £7,582 brought forward is added, making £152,464. 
The reserve is to receive £27,000 (against £20,000), and the 
directors propose a dividend of 10 per cent. (against 8 per 
cent.), leaving £13,227 to be carried forward. 


Czecho-Slovakian Companies. 


The Bratislava Cable Co. is increasing its capital from 
37,000,000 to 72,000,000 crowns; that of the “ Telegrafia ’’ Co., 
Prague, is also being increased from 8,000,000 to 12,000,000 
crowns. 


Clayton & Shuttleworth, Ltd. 


The directors report a trading loss of £14;766 in respect of 
the year 1927, and a total loss of £22,184. 
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Tata Power Co. 


The net profit for the year ended June 30th last was 
Rs.4,02,647. From this Rs.3,22,500 is put to depreciation, 
Rs.75,068 is written off preliminary expenses, and Rs.5,078 is 
carried forward. The report states that the revenue was 
adversely affected by the failure of the Great Indian Peninsula 
Railway to take its estimated load, and by a mill strike. The 
Bombay, Baroda and Central India Railway is taking above 
its estimated amount of energy, and electricity in bulk is 
being supplied to the holders of the Bombay Suburban Elec- 
tricity Licence. 

Tata Hydro-Electric Power Supply Co. 

The report for the year ended June 30th last records a_ net 
profit of Rs.21,44,592, to which is added Rs.3,31,855, making 
Rs.24,76.447. A final dividend at the rate of 8 per cent. per 
annum is declared on the ordinary shares, making 7 per cent. 
for the year (against 8 per cent.), and Rs.5,63,224 is carried 
forward. Owing to industrial depression and to the fact that 
the Tata Power Co. took over its own load, the output fell 
from 131 million to 114 million kWh, and the revenue was 
consequently reduced. 


Edison Swan Electric Co., Ltd. 


The directors announce that in future the company’s year 
will end on December 31st instead of June 30th, as hitherto. 
Accordingly the current period is to be extended to Decem- 
ber 31st and the accounts will cover eighteen months. As 
these accounts could not be prepared in time for the meeting 
to-day (Friday), that meeting will be adjourned until a later 
date after the transaction of other business. An ordinary 
dividend of 10 per cent. has been declared in respect of the 
twelve months ended June 30th last (as in 1926-27). 


S. Smith & Sons (Motor Accessories), Ltd. 


After reviewing the past year’s work at the annual meeting 
last week, the chairman (Mr. W. Henderson-Cleland) said 
that it was the intention of the company to continue to broaden 
its scope and to build up the reserves. It was in connection 
with that policy that further capital was needed, and it was 
proposed to create 50,000 £1 preferred ordinary shares and 
280,000 1s. deferred ordinary shares. The report was adopted 
and the proposal to increase the capital was approved. 


Montevideo Telephone Co., Ltd. 


The report for the year ended July 31st last records a net 
profit of £35,809, as compared with £39,489 in 1926-27, to 
which was added £15,217 brought forward, making £51,026. 
After transferring £20,000 to reserve (against £22,000), the 
directors propose to pay a final dividend of 5 per cent., free 
of tax, making 8 per cent. for the year (as in 1926-27), and 
to carry forward £13,655. 


Edison Bell, Ltd. 


The report issued last week covered the fifteen months ended 
September 30th last, and showed a profit of £20,158, to which 
was added £9,483 brought forward and £33,139 for the sale 
of the company’s foreign interests, making £62,780. A divi- 
dend of 124 per cent. is paid on the ordinary shares, £3,000 
is written off expenses of a preference share issue, £20,000 is 
placed to reserve, and £9,780 is carried forward. 


Foundation Co., Ltd. 


The profit for the year ended June 30th last was £21,882 
(against £21,056) and with the addition of £17,430 brought 
forward the available balance is £38,712. After providing 
£6,000 for taxation, £5,000 for housing reserve, and 8 per cent. 
on the 8 per cent. cumulative participating preference shares 
(4 per cent. already paid), £18,112 is carried forward. Meet- 


ing: To-day (Friday). 


Southern Canada Power Co. 

The gross earnings of the company and its subsidiaries during 
the year ended September 30th last were $1,809,566, against 
$1,534,280 in the preceding year. The net = rose from 
$627,742 to $855,073. The amount distributed in dividend on 
the common stock was $308.912 (against $180,000). The sur- 
plus was increased to $234,812. 


Bengal Telephone Corporation, Ltd. 

The report for the year ended June 30th last shows a net 
profit of Rs.6,84,762 after meeting debenture interest, &c. 
To this is added’ Rs.17,420 brought forward, making 
Rs.7,02,182. A dividend of 74 per cent. is paid on the 
ordinary shares and Rs.32,897 is carried forward. 


Montreal Tramways Co. 


The directors are issuing to present shareholders 10,000 $100 
shares at the price of $150 per share, in the proportion of one 
new share for each six held. 


Montreal Light, Heat and Power Consolidated. 


_ A dividend of 60 cents per common share has been declared 
m respect of the quarter ending December 31st. 


International Telephone and Telegraph Corporation. 


The directors have declared a regular quarterly dividend of 
1} per cent., payable January 15th, 1929. 
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Stocks and Shares. 


Monpbay EVENING. 


THE principal aim of Stock Exchange members to-day— 
Christmas Eve—has been to get through their business as 
quickly as possible, in order to do the final shopping and 
arrange for the last preparations in connection with the 
holiday. At the same time, a good deal of business has been 
taking place amongst the markets, an outstanding feature 
being the manner in which New York has continued to buy 
any stocks and shares which have a transatlantic flavour. 
To this demand is added a widening circle of interest on the 
part of British investors who are taking a hand in utility 
and American industriaé shares that promise a chance of 
capital appreciation in their prices. 

Students of American mentality will find food for reflection 
in some of the financial operations that have recently taken 
place in New York. For example, American buying last month 
lifted Canadian Marconis—for no apparent reason—from 30s. 
to £6 within the space of a few days. Now the price is 30s. 
again. Ford Motor Car shares, of which 2,800,000 were 
offered in this country three weeks ago at £1, have been 
rushed up to 24 premium by reason of American demand. In 
pre-war days it was always Paris that Stock Exchange men 
mentioned as being regardless of prices when in quest of 
certain shares. To-day the Americans seem to be equally 
indifferent to what price they pay for anything that strikes 
their fancy. 


Some ”’ Rise. 

There are stocks and shares, however, which can go ahead 
almost meteorically without assistance from the West. British 
Electric Traction deferred is 20 points higher on the week 
at 615. This makes a rise of 100 within the course of two 
or three months. 


Brazilian Tractions. 


Brazilian Tractions have been a lively market, rising from 
704 to 784 within an hour, as mentioned in our last letter. 
The price touched 80} before reverting to a point below its 
previous quotation. The company has made an offer to pur- 
chase the ordinary shares of the City of Santos Improvements 
Company, Ltd., and this has added fuel to the flame of rumours 
which have been current for some time past in regard to the 
probable extension of the Brazilian Traction Company’s field 
of operations in several directions. The preference shares rose 
20 to 255 ex dividend. At the same time, liveliness developed 
in the shares of the British Columbia Power, the ‘‘A’’ rising 
to 60, and the ‘‘B’”’ to 404 before minor reactions occurred. 
American and Canadian utility issues are better, though with- 
out attracting noticeable attention, and amongst Mexicans 
public interest is at a low ebb. 


Cable Stocks. 


The second reading of the Imperial Telegraphs Bill in the 
House of Lords brought in buyers for the cable stocks and 
shares, and Easterns rose at one time from 259 to 265. This 
had the effect of strengthening the prices of other members 
of the same group, and business assumed a more active appear- 
ance than it has been doing of late. It is taken for granted 
that the stocks in the new company will be distributed at 
a comparatively early date in the New Year, and it is the 
expectation of what these new securities will be valued at by 
the market that is inducing purchases of the stocks and shares 
now. United River Plate Telephones have barely budged 
from the position that they took up when the alternative offers 
were announced for the taking over of the company. Venezuela 
Telephone are hetter at 27s, for ordinary and preference alike 
Orientals hold their improvement, and, elsewhere, the foreign 
telephone division has no particular changes worthy of mention. 

The spirited effort to stimulate Christmas traffic, made by 
the Eastern Telegraph and other cable companies, finds each 
year a readier response. The quantity of seasonable messages 
handed in over the last week-end will probably set up a new 
record in the volume of business handled at the temptingly 
low rates of cabling. 


Postal Telegraph Stock. 


Postal Telegranh and Commercia] Cable Company 5 per cent. 
debenture stock suffered a somewhat abrupt fall owing to 
the statement that the interest on the stock is subject to 
United States income tax. The company’s bonds dropped 
from 97 to 90, and the collateral trust debenture stock, which 
is to all intents and purposes the same as the bonds, gave way 
from 95 to 88. Tt was suggested that the decline was over- 
done in view of the fact that the American income-tax cannot 
be more than about 7d. per cent. on the dividend warrants, 
and that this, although quite unexpected, hardly justifies the 
shrinkage such as occurred in the capital value of the stocks. 
The security is good. and holders need not feel alarm at the 
income-tax deduction. Possibly this can be recovered by stock- 


holders who are not resident in the United States, although on — 


this point assurance cannot be given here. 
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Di 
Preference Shares Obtainable. tri Ca 
Of shares that are on offer in the market, and excluding most Share List of Elec cal mpanies, 
of those quoted in our regular list of prices, mention may be 
made of 200 Automatic Telephone 6 per cent. preference at HomE ELECTRICITY CoMPANIES. 
22s. 6d., just ex dividend and paying 5} per cent. on the money. Dividend. Price 
British Insulated 6 per cent. preference, although yielding —_— ; Dec, 22 ara 
a gilt-edged return, are extremely scarce, but a thousand £ 1996, 1997, 1998, tall ey 
Callender’s 64 per cent. preference can be bought at 24s. 9d., Bournemouth and Poole .. .. 1 It 156 
ex the December dividend, and these give £5 4s. per cent. Brompton Ordinary... .. .. 1 a a 585 
on the money. Ericsson Telephones, 7 per cent. preference Charing Cross Ordinary... 1 & 8 2266 — 5 8 
March and September dividends, yield £7 4s. per cent. at do. do, 48% Pref. 1 4 4 «#176 — 5 21 
the present price of 19s. 6d. Five hundred General Electric 1 8& 8 588 
7% per cent. ‘“‘B’”’ preference at 27s. offer £5 11s. per cent., City of London owe 1 0 100 39 = ~1— 416 0 Senlo 
which is not an unsatisfactory yield in view of the soundness do. do. 6% Pref.... 1 6 6 2 = 544 Anse 
of the security. A thousand or so of Siemens 10 per cent. Clyde Valley .. .. .. «w«. 2 8 8 386 —I/- 4349 tive I 
preference are on offer at 33s. 6d., carrying the 1s. per share CountyofLondon .. 2 TH +1 88g is thr 
dividend due next month, and pay a shade under 6 per cent. do, do, 6% Pret. ... In | 
Of United River Plate Telephone sreference there are 300 Pre. 1 7 1 — sow the 
£5 6s. per cent. on the money. Lancs the ot 
In setting-out various securities that become available from . do 44% Pret. .. .. 1 4h 4h 56 durin, 
time to time in the markets, the practice here is to adopt the Midland Counties .. .. .. 1 6 66 9S0/- —6d. 468 vance 
prices at which stocks and shares are offered. When coming Mid. Elec, Power — 16 s - «= oom 
actually to deal, the prospective purchaser may—and usually Newoastle-on-Tyne Ordinary .. 1 5 6 26/8 +6d. 411 5 positi¢ 
will—find that these prices are susceptible of improvement in do. ™% Pret. SS 2 78 which 
the buyer’s favour. We do not mean to say that where shares Notting Hill 6% Pref. ~~ oe 1 6 G6 Red. Hd develo 
are offered at 25s., a bid of 23s. is likely to be of the slightest gh Met. ogame i a a ide to rea 
use from the serious buyer, but there is no harm in his offer- 6 8 wards 
ing 2s. 6d., 24s. 9d., or thereabouts. By process of bargain- : = 5117 
ing, a lower purchase-price than that given here can often be see la oe 1 #7 36/9 = leas impro 
established, though the constantly-repeated statement of the Westadaster that 
scarcity of good stock is a warning that buyers must expect Whitehall Elec, Invst, 78% Pret... 1 7h  Q4/- +60. 650 Racial 
to be asked what may appear to be high prices. So far as the . oun goods 
quotations in our weekly lists are concerned, these represent which 
the middle of the Stock Exchange official prices. And the 16% of which wes tax free. trade | 
latter are, as we have often said before, occasionally (if unin- — sn to ex] 
tentionally) misleading. outloo 
Central London Ord. Assented ... Stock 4 ‘4 73 - 691 
County of London ordinary have recovered to 44s. upon a Sittin .. a 1 666 = 815 7 The 
rise of 2s. 6d., to 66s. 3d., in Bournemouth & Poole. Re- do, do. Income ... Bonds 6 6 136 +1 4853 every « 
covery has also occurred in Electric Supply Corporation ordi- exclusi 
nary, to 50s. 9d. other hand, TELEGRAPHS AND TELEPHONES, 
off to 246s. Notting Hill 6 per cent. preference, quoted ex the standu 
6s. half-yearly dividend, are left unchanged at their former, Sok A = compe’ 
cum dividend, price of 103. Of the provincial shares, York- rT market 
shire Electrics are a better market at 35s. and Newcastle-on- = Gee moder: 
Tyne ordinary further improved to 26s. 3d. upon buying from Eastern Tel.Ord. .. ... .. Stock 10 10 962 —- sen porter: 
the North, where a more cheerful sentiment is apparent in Globe Tel. and T.Ord. .. .. 10 10 10 Q5isa. — ‘9183 houses 
regard to the outlook for shipping, and for the coal and iron sen attendi 
industries. Midland Counties sagged to 30s., Clyde Great Northern Tel. +3 turing 
to 38s. 6d. Egham & Staines are 36s. 6d.; North Metropoli- Indo-European a “a a * ea salesm 
tans, to revert to London, 48s. 6d. Electrical Finance and this m 
Securities 7 per cent. preference are to be obtained at 23s. 6d., Marconi-Marine .. .. .. %L 8% 19% a = Bll 5 Service, 
the yield at that price being £5 19s. per cent. Dividends are Oriental Telephone Ord, .. .. 1 12 129 3a *3 18 0 all kin 
payable on the first of May and November. United R. Plate Tel... 5 8 8 MZ — %8 
Western Telegraph ... 10 10 26 817 r 
Railways and Tramways. *Interim. 
The close approach of the dividend-declaration season is | entire); 
directing more attention than usual to Home Railway stocks. Ho. share 
Metropolitan consolidated at 64} has regained its loss of last Anglo-Arg. Trams First Pref. ... 5 a} ggrd. — qu 9 are not 
week, and Underground incomes are a point better at 126. In do. do, nd.Pref, .. 5 6 6 Siaxd. — 814 6 needs 0 
the tramway stocks, London United 4 per cent. debenture is do, do. 65% Deb. ... Stock 5 65 : 6 910 @ Duml 
uoted at 60 ex dividend: the ordinary shares are about a British Electric Traction Def.Ord. . — — 615 «+200. «| attentic 
orin. Metropolitan Electric Tramways ordinary have not do. do. Pref.Ord, . 8 8 im 691 ing org 
changed hands for more than a month: the last bargain in Brazil Traction .. .. «. 100 6 17 7 —-1 $253 | facture 
them was done at half-a-crown. Bermuda Traction 7 per cent. Brit. Colombia Elec, Rly. Pce, ... Stock 5 65 6 564917 to insis 
participating debenture is taking a long time to settle into Londen & Sub. Trac.5% Pref. .. 1 Nil Nil 1/- — oe sation, 
investment hands, and it can still be bought at 6 discount London United Tram Deb. - Btook 4 4 60xd. — 6 4 any ma 
below the issue price of 100. The company’s shares change Mexico Trams, 5% Bonds... .. — 5 65 a» --1 661 
Yorkshire (West Riding) ... 1 Nil Nil 
Marconis are 1/16 better at 37s. 8d., but Marconi Marines ad criti 
at 3} have shed 3. Excitement over the shares has decreased Sawopaceonine Compantns Te 
very considerably since publication of the details providing . wae art r 
for retention of control in British hands. Radio Corporation  Beboook Wiloox 1 18 
‘* A ”’ common shares have risen 3, to 71: the ‘‘A”’ preferred British Elec. Transformer Pref... 1 7 #7 18 — 715 0 pprove 
Departn 
stock remains about 11. Burndept and Everlite shares stand British Insulated Ord. .. .. 1 16 1 4 _ 815 4 all ort: 
at the common price of 6s. Beer wt ~ Hi 
The outstanding feature in the manufacturing group is a do, 5% Deb, .. .. Stock 5 5 S6hxd.-1 51 made in 
jump of 10s., to 51/16, in Enfield Cables ordinary. Explana- + $19 Control] 
chasing pressure applied in a market scantily supplied wit ow 
shares. Telegraph Constructions went back 10s. to 244. The : authoriti 
iron and steel market, as already hinted, is better on the Res a a we kee — £90 & cope wit 
assumption that trade is likely to improve in the near future. — §6° will con 
Vickers went up to 13s., and a number of modest advances | Of them 
occurred throughout the list. Rubber shares are attracting Met.-Vickers Ord. .. .. « 1 8 6 9/- — 10s and rail 
no public attention. Business in the Stock Exchange re- do, Pref. 2 8 8 = | freer ha 
mained fairly animated up to the eve of Christmas, but mem- Onde | able to 
bers did not allow material matters to prevent entirely the . provided 
exercise of more seasonable activities. “Dividends paid free of Income Tax. Teh tic 
in 
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Conditions and Prospects in India. 


How the New Government Purchasing Rules Affect British Manufacturers. 


the Stationery Office (3s. net), a report on the condi- 

tions and prospects of British trade in India by the 
Senior Trade Commissioner in India and Ceylon (Mr. T. M. 
Ainscough, C.B.E.).. As is usual in these reports an exhaus- 
tive review of the situation is made and a great deal of light 
js thrown on many aspects of Indian economic affairs. 

In his introduction Mr. Ainscough quotes a statement by 
the Finance Member of the Legislature to summarise the 
general position. ‘This is to the effect that during the last two 
years prices in general have shown a stability unknown since 
the outbreak of war. Though due partly to more stable world 
conditions, this has been brought about principally by the 
standardisation of the rupee. There are clear indications that 
during the past year Indian commerce has made a steady ad- 
vance and that the effects of the post-war trade depression 
are being dissipated. Mr. Ainscough shows that the financial 
position of the Government has continuously strengthened, 
which will enable the provinces to proceed with their local 
development schemes, and leave the Central Government free 
to readjust the burden of taxation and to turn its mind to- 
wards schemes for India’s advancement. There have been 
labour troubles due mainly to the displacement of workers by 
improved machinery and organisation, but it is considered 
that conditions will improve after a period of readjustment. 
Racial feeling -has had some effect upon the sale:of British 
goods but, after all, price is the main consideration before 
which sentiment fades away. The outlook for the import 
trade is very promising. ‘The iron and steel imports are likely 
to expand in spite of increased production in India, and the 
outlook for machinery and plant is good. 


T: Department of Overseas Trade has issued, through 


Foreign Competition and Marketing Problems. 


The report says that foreign competition now enters into 
every trade, including those which have hitherto been almost 
exclusively British. far as machinery, electrical apparatus, 
and some other classes of goods are concerned, one of the out- 
standing features of the year has been intensified American 
competition. The American manufacturers have created a 
market by strenuous salesmanship and an effective use of 
modern advertising and distributing methods. American ex- 
porters recognise the qualifications of the British commission 
houses and enlist their support by giving larger commissions, 
attending more strictly to the needs of the country, manufac- 
turing what is wanted, sending out mechanics and expert 
salesmen, and giving service after the sale is made. Behind 
this movement is an efficient consular and trade commissioner 
service. Germany is still actively competing in machinery of 
all kinds and is frequently able to undercut British prices to 
the extent of from 10 to 25 per cent. where quality is not 
the first consideration. 7 

Mr. Ainscough again stresses the fact that the British manu- 
facturer cannot afford to leave the marketing of his products 
entirely in the hands of others. He fails to obtain his fair 
share of the trade of the East because his marketing methods 
are not so scientific or carefully planned, having regard to the 
needs of each country, as his methods of production. Although 
a number of the larger British concerns are paying increased 
attention to the tow the number of efficient, modern sell- 
ing Organisations is extraordinarily small. Unless the manu- 
acturer is prepared to put in a sales organisation himself, or 
to insist that his agents should maintain an efficient organi- 
sation, he will run the risk of losing the trade. The pace, in 
any market, is that set by the most efficient competitor. 


Public Service Contracts, 
Mr. Ainscough devotes considerable space to the subject of 


8 
the purchasing of Government stores. dome rules put forward 


for criticism in September last definitely provide for the pre- 
ferential treatment of goods wholly or partly made in India. 
ese rules also stipulate that important plant and machinery 
and iron and steel work shall only be obtained from firms 
approved by the Chief Controller of Stores, Indian Stores 
epartment. With the exception of certain military supplies 
articles for the public service will have to be purchased in 

1 when the rules are put into operation, and it will be a 
condition that supply shall be made in India for payment in 
Tupees in India. One of the first results of the enforcement of 
the new rules will be a very material increase in the purchases 
made in India by the Indian Stores Department and the Stores 
Controller of the State Railways, with a corresponding reduc- 
tion in the activities of the India Store Department, London. 
however, some time must elapse before the purchasing 
authorities in India are able to expand their organisation to 
Cope with all demands, it is probable that simultaneous tenders 
will continue to be called for in India and London for certain 
of the more important and highly technical items of machinery 
aad railway plant. The stores controllers will now have a 
ie hand in the purchase of imported stores. They will be 
able to purchase from any supplier in any part of the world 
Provided that he conforms to the regulations with regard to 
ection, &c., delivers in India, and accepts payment in 


&e. 
in rupees. 


The Position of British Suppliers. 


During the past six years, the author says, he has urged 
British suppliers of stores for the Indian Stores Department 
to so expand their Indian organisation as to be able to meet 
the Government’s requirements as completely and efficiently 
as they have hitherto met them in London. Most British 
manufacturers of machinery and engineering stores have 
already taken action on these lines. The following advice re- 
garding the type of organisation required is given: There are 
advantages (from the point of view of Indian preference) in 
the registration of an Indian limited liability company with 
rupee capital and a proportion of Indian directors. Besides 
maintaining adequate stocks in India manufacturers should 
acquaint the stores controllers of the nature and extent 
of these and ask to be included in the lists of approved con- 
tractors. Generous terms should be "tage to agents in view 
of the liberality of some foreign rivals. As under the rupee 
tender system payment will actually be made in India extreme 
care should be exercised in the choice of agents. Manufac- 
turers are reminded that the new rules do not provide for the 
exercise of any preference for British goods; the latter will 
have to be sold purely on their merits and the suitability of 
the Indian organisation set up. 

The extent of Government purchases may be gauged from 
the following figures which. relate to the year 1927-28: The 
Indian Stores Department purchased engineering and allied 
goods to the value of Rs. 2,54,21,933 (against Rs. 2,35,95,952 in 
1926-27). Included in this were electrical power plant 
(Rs. 8,27,000), electric fans, lamps and fittings (Rs. 8,87,000), 
electrically-driven haulage gear (Rs. 2,72,000), electrical distri- 
bution material (Rs. 1,84,000), and Maconite cables and fit- 
tings (Rs. 1,08,000). 

During 1926-27 the Department of Posts and Telegraphs pur- 
chased goods to the value of Rs. 66,94,399. The value of storés 
purchased in India showed little change, but the amount pur- 
chased in England fell from Rs. 13,69,000 to Rs. 8,386,500. 


Public Works. 


These form the subject of several pages of the report. From 
the electrical point of view the Punjab water power scheme 
(Uhl River project) is of the greatest interest. Lt.-Col. 
B. C. Battye, R.E., reports that progress during the past year 
has consisted mainly in the completion of the construction 
equipment. This has included the temporary power plant at 
Dhelu, the completion of the haulage-ways, and the instal- 
lation of tunnel construction plant, compressor stations, 
blowers and excavating machinery. The construction of the 
second subsidiary power project in the Uhl Valley was ex- 
pected to be completed in July. Contracts and orders for con- 
struction plant have, therefore, now been practically com- 
pleted; the bulk of the work remaining is connected with the 
specifying and calling for tenders for the pipeline, generatin 
plant, switchgear, transformers, transmission line towers, an 
sub-stations. The specifications for these were well in hand, 
and it was anticipated that tenders would be called for the 
bulk of this plant and machinery during last autumn. Ten- 
ders for the sub-stations and power house switchgear will 
probably follow a few months later. 

Major H. G. Howard, Chief Engineer for Hydro-Electric 
Development to the Madras Government, states that the 
Government considers that the preliminary surveys of the 
Pykara, Pinjikave and Papanasam projects, warrant a more 
complete investigation. A Department of Hydro-Electric De- 
velopment was formed and in November last year it issued an 
introductory report upon the Pykara project. The develop- 
ment of electric power in Southern India on a reasonably 
large scale depends upon the electrification programme of the 
South Indian Railway. Two schemes have been proposed. 
One includes the electrification of three sections of the Rail- 
way and the transmission and distribution of power to the 
Nilgiris, Coimbatore, ‘Tirupper, Erode, Pollachi, Anamalais, 
Trichinopoly, Dindigul, Madura and Virudhunagar. The 
smaller scheme, which assumes that the Railway will decide 
not to electrify, only includes a supply to the Nilgiris and 
Coimbatore district. The Railway Board has sanctioned the 
electrification of a section of the Madras suburban lines of the 
South Indian Railway and preparations for commencement 
are being made. If the construction of the Pykara project is 
sanctioned it is not expected to attempt to transmit power to 
Madras at the outset but to wait until the demand increases. 
The Pykara undertaking calls for the construction of a power 
station with three 7,500-kW generating sets working under a 
static head of 3,090 ft. There will be about 190 miles of 110-kV 
transmission lines and 180 miles at 66 kV. 

On January Ist, 1928, the Government of Ceylon took over 
the electricity supply system of the Colombo Electric Tram- 
ways and Lighting Co., Ltd. The 2,700-kW station is now 
fully loaded and a new station at Kolonnawa, containing two 
3,000-kW sets, is under construction. All new consumers wi 
be supplied with: a.c. and the supply to existing consumers 
will be dually changed over. 

The electricity supply of Colombo is now entirely under 
control of the Ceylon Government, but it is not intended that 
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the Government should carry out any extensive wiring schemes 
for consumers’ premises, all such work being done by local 
contractors. The Government will, however, encourage the 
demand for electricity in every possible way, and will offer 
easy terms where necessary for the hire-purchase of motors 
and other current-consuming appliances if contractors are 
not able to meet consumers’ requirements. Work on the 
hydro-electric scheme has been stopped pending further in- 
vestigations. 

Mr. J. S. Pitkeathly, C.I.E., Chief Controller of Stores with 
the Government of India, has been “‘ loaned ’’ to the Govern- 
ment of Ceylon. He will thoroughly investigate the prac- 
ticability of the hydro-electric scheme and will report on the 
measures which should be taken to deal with the present 
unsatisfactory position. 

Work in connection with electric lighting installations in 
small towns throughout the Island continued during the year. 
The standard form of installation adopted for small towns is 
400-230 V, 3-phase, 50-cycle oil engine sets. The installations 
are usually carried out by private firms under the supervision 
of the Government Electrical Department on specifications pre- 
pared by the Department. 


Electrical and Allied Imports, 


During 1927-28 electrical machinery to the value of Rs. 2,00 
lakhs (against Rs. 2,29 lakhs in 1926-27) was imported. In 


spite of this reduction it is stated that the demand js 
pected to expand during the next few years owing to the ti 
ber of power schemes which are under construction, The 
important schemes for railway electrification in Bombay 
Bengal and Madras are likely to provide an outlet for large 
quantities of plant. The bulk of the machinery was supplie 
by Great Britain, although its share fell from Rs. 1,96 lakh 
to Rs. 1,66 lakhs. The shares of the other principal supplier, 
the United States and Germany, also decreased however’ 
Prices were closely cut and most of the orders for large powe 
plant were taken at prices which showed little, if any, profi 
‘The imports of boilers increased considerably (from ’ Rs. fi 
lakhs to Rs. 1,09 lakhs) and the United Kingdom maintained 
its ascendancy. 

Imports of electrical apparatus rose from Rs. 2,52 lakhs jn 
1926-27 to Rs. 2,83 lakhs in 1927-28. The principal item— 
wires and cables—rose in value from Rs. 81 to Rs. 90 lakhs, 


and all other classes recorded rises. In the same way each | 


supplying country increased its share, the United Kingdon 


from Rs. 1,70 to Rs. 1,85 lakhs, the United States from Rs, 3 | 
to Rs. 35 lakhs, and Germany from Rs. 22 to Rs. 28 lakhs | 
There was a notable advance in imports of radio apparatus, H 


a separate item, i.e., from Rs. 4.9 to Rs. 15.7 lakhs; this was 


due to the commencement of broadcasting from the Bombay | 


station, and the figure included a considerable amount of sty. 


tion apparatus. The proportion provided by the United King. 


dom rose from Rs. 4.3 to Rs. 10.6 lakhs. 


Electrical Trade in the Irish Free State, 


Canadian and American Views. 


N investigation of the market in the Irish Free State 
for electrical appliances has recently been made by 
the Canadian Trade Commissioner in Dublin (Mr. 

F. W. Fraser). Much of what he says is of value to British 
exporters of these goods. While pointing out that this market 
has been dominated in the past by the manufacturers of 
Great Britain, he states that in recent years foreign competi- 
tion has become more evident, particularly in household appli- 
ances. Presumably as the result of this investigation on 
Canada’s behalf, competition from the Dominion may be a 
factor of growing strength. The main reason for the increased 
attention given to the Irish market is, of course, the approach- 
ing completion of the Shannon power scheme and its trans- 
ference to the Electricity ‘Supply Board, which intends to sell 
electrical appliances to its customers in direct competition with 
existing dealers. For this purpose it is proposed to open a 
chain of showrooms throughout the Free State, where demon- 
— will be given and appliances will be displayed and 
sold. ‘ 

How to Cultivate the Market. 


Mr. Fraser considers the field capable of considerable develop- 
ment, and sets out three principal alternative methods of 
attacking the Irish market, viz.: (1) By tendering for the 
requirements of the Electricity Supply Board; (2) by arrange- 
ment with existing factors in London; (3) by establishing a 
selling organisation in Dublin. It appears doubtful to Mr. 
Fraser whether Canadian firms, without able representation 
in Dublin, could deal effectively with this business by the 
first method. The second method, he says, is that adopted 
by a number of American and German manufacturers with 
some success where the London factor has a sub-agent in 
Dublin. In mentioning that the leading British manufacturers 
maintain depdts in Dublin, supplying the contractor and re- 
tailer, Mr. Fraser adds that two American firms have arranged 
to enter the Free State market directly rather than, as _pre- 
viously, through London. The method recommended to 
Canadian manufacturers who may contemplate entering this 
market is to go direct to London and either establish their 
own office there, or appoint a selling agent, who will carry 
stocks, and work the Irish market through a sub-agent in 
Dublin. Stocks must be immediately available, and advertising 
and energetic canvassing are essential. In the Trade Com- 
missioner’s opinion large sales await the manufacturers who 
adopt these methods. 


The Existing Position of Appliances, 


With a number of appliances he deals in detail, as follows :— 
Greater progress has been made in the sale of suction 
sweepers in the Free State than in any other appliance, and 
this is apparently due to the systematic working of the market. 
Several well-known makes are on sale, but those enjoying the 
greatest tag are the ones for which a selling organisa- 
tion has been set up in Dublin, and which are sold by house- 
to-house canvass, and on a time-payment basis. 

The sale of electric irons has increased very rapidly during 
the past few years in the Dublin area, and it is thought that 
with the educational propaganda of the Electricity Supply 
Board, supplemented by advertising, and the provision of elec- 
tricity to a number of centres not hitherto supplied, the sale 
of these should be further increased. German irons appear 


to have the greatest popularity, and a number of English 
makes are on the market. American irons appear to be less 
well known. The market for washing and ironing machines 
has not yet been worked to any great extent. With the 
advent of cheaper power from the Shannon, however, it is 
almost certain that more attention will be given to these lines 
in the future. Quite recently a demonstration was given in 
Dublin by an American manufacturer which attracted con- 
siderable attention. 

The use of table cooking appliances has not achieved any 
great degree of popularity as yet in the Irish home, but this 
is probably due to the lack of any properly organised sales 
effort for these lines on the part of the dealers. 


While the demand for refrigerators has been negligible in | 


the past, it is expected that the enforcement of the ‘* Preservs- 
tives in Food Regulations,’”’ which became operative on October 
Ist, 1928, and closely follow the existing British regulations, 


will lead to a large demand for refrigerators. Already two | 


leading American manufacturers have established branches in 
Dublin, and it is reported that one of them has secured s 
contract for supplying a number of co-operative creameries 
with electric refrigerators. 


Customs Duties. 


_ It should be added that while electrical apparatus as such 
is not subject to Customs duty on entering the Free State, 
an import tariff of 334 per cent. ad valorem was imposed some 
time ago on articles of furniture completely or partially manv- 
factured, made wholly or partly of wood. This has 

interpreted by the Revenue Commissioners to include mady 
articles of household use not ordinarily classed as furniture, 
but having handles or other parts made of wood, such 8 


electric irons, percolators, &c. Suction sweepers have bee | 


excepted from this classification and are admitted free. It is 
the practice of some importers to have the wooden parts 


shipped separately, thus limiting the duty payable to such | 


parts only. This is not always practicable, however, and in 
that case duty is exacted on the complete article. 


An American Opinion. 


In a recent article on the Shannon Scheme by the Americs2 
Vice-Consul in Dublin the view was expressed that, wh 
Great Britain holds a dominant position in the Irish electrical 
trade as a whole, foreign competition is becoming considerably 
more noticeable in the sphere of household appliances 
medical and dental equipment, where American, German 
Swedish manufacturers figure prominently. The position of 


German electrical equipment on the Irish market has bee? | 


improved considerably by the fact that the German concer, 
Siemens-Schuckertwerke, is engaged in the construction 
the Shannon project, and the German industry has made pr0- 
gress in the sale of appliances since work was commenced 0 
this undertaking. Swedish competition is not yet general 2 
the electrical trade, but is confined to certain lines, malD'¥ 
household appliances. 


As a general rule, states the writer, American prices af 


higher than those of competing lines, but the superior quality 
and advanced construction of most appliances have gained " 
prestige among the more well-to-do consumers which com 
petitors have found difficult to counteract even through the 
quotation of more attractive prices. 
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An Electric Winding Installation. 


Two electric winding equipments, of 2,450 and 1,400 h.p., respectively, have recently been installed 
at the McIntyre Porcupine Mines, Canada. 


cently been completed by the General Electric Co., 

Ltd., for the McIntyre Porcupine Mines, Ltd., at 
Schumachr, Ontario, Canada, where a new shaft has been sunk 
to a depth of 4,100 feet, excluding the sump. The new shaft 
has five compartments, containing two rock skips, one cage 
(man hoist), and ore and waste bins. The ore is mined at 
diferent points and is dumped 
at the loading pocket at the 
4100-ft. level, whence it is 
hoisted to the surface by the 
rock hoist in skips; each hold- 
ing 12,000 lb. when fully loaded. 
Twenty-three stations can be 
served by the cage with men, 
tools, timber, powder and 
material. 

Two complete winding equip- 
ments are installed, one for 
operating the rock hoist, and 
the other for the cage hoist. In 
each case double-drum electric 
winders are installed, the 
motors being controlled on the 
Ward-Leonard system. Both 
hoists are installed on the sur- 
face and will normally work 
under balanced conditions. 
They are capable of 24 hours’ 
continuous duty. 

The maximum winding speed 
of the rock hoist is 3,000 ft. 
per min., and of the cage hoist 2,000 ft. per min. The cage 
hoist operates the cage from one drum and an 18,500-lb. balance 
weight from the other. The rock hoist has to serve loading 
boxes at various levels, but later the whole will be hoisted 
from the 4,100-ft. level. The drum shaft of each hoist is 
directly coupled to the driving motor. The rock hoist is driven 
by a 2,450-h.p. motor, and the cage hoist by a 1,400-h.p. motor 
of the same type. Power for the Ward-Leonard motor-gene- 
rator sets is taken from a local electricity supply at 2,200 V, 


A N important contract for electric winding plant has re- 


Fig. 1.—Slip Regulator for 2,450-h.p. Motor, 


% cycles. The motor of each Ward-Leonard generator set is 
@1,700-h.p. machine running at 500/425 r.p.m. The machines 
are made in duplicate in order to minimise the number of 
spare parts. The generator for the rock hoist has an output 
of 2,000 kW, the set being provided with a flywheel, while the 
hormal output of the generator for the cage hoist is 1,200 kW. 
The winder motors and motor-generator sets are amply propor- 


tioned to deal with the very heavy starting loads encountered 
at the beginning of each wind, and other severe duties re- 
quired of winding plant. 

The speed regulating gears for the two hoists are identical, 
and each consists of a faceplate controller with contacts 
mounted in a large circle on a slate panel. The moving arm 
is carried on a shaft passing through the centre of the contact 


Fig. 2.—1,400-h.p. Electric Winder and Cage Hoist. 


circle, and interlocking contacts are mounted on this shaft 
at the rear of the slate panel. The whole gear is itself fixed 
in a substantial metal housing, and is equipped with a quad- 
rant and pinior for coupling to the control lever. The con- 
troller is connected in the field circuit of the generator, so that 
as its field is varied from a positive maximum to a negative 
maximum the speed of the winder motor varies in a corre- 
sponding manner and is only slightly affected by varying loads. 
Fig. 1 shows the slip regulator for the 2,450-h.p. winder, and 
fig. 2 gives a view of the cage winding equipment. 

In each case the winder motor and generator are connected 
together in a continuous electrical circuit without any switches 
or interrupter gear. The d.c. side is protected against dan- 
gerous overloads by suitable relays which cut off all excitation 
in the event of the current exceeding a definite maximum. 
As the d.c. cifcuit is always closed ‘‘ suicide contactors’ are 
provided to prevent the remanent magnetism in the generator 
field system from building up sufficient voltage to cause heavy 
circulating currents in the stationary motor armature. These 
contactors are always in the “ suicide ’’ position when the con- 
trol lever is in the “ off’’ position, and only move to the 
running position when the preceding operations have taken 
place in correct sequence. 

The exciter for the winder motor and generator is shunt 
wound, and has a contactor inserted in its field circuit, which 
is so interlocked with the equipment as to prevent the exciter 
from generating any voltage unless the plant is electrically in 
order. The brake magnet is connected directly across the ex- 
citer through a brake contactor, so that in the event of voltage 
failure the brake is immediately applied. 

In the case of the rock hoist, which is provided with a fly- 
wheel, an automatic voltage regulator is necessary to maintain 
a reasonably constant exciter voltage, irrespective of speed 
changes on the motor-generator set. The flywheel set is pro- 
vided with an automatic slip regulator connected in the rotor 
circuit of the induction motor. This regulator is designed on 
conventional lines, except that the torque motor is placed at 
the foot of the tank and geared to the dipper This 
arrangement is preferable to mounting on the top of the tank, 
as the motor is free from all water vapour and the sensitive- 
ness is increased. A current relay in the line interlocked with 
the generator prevents the winder from being started up until 
the load on the mains has decreased to the light load of the 
motor-generator set. 

Thanks are due to the McIntyre Porcupine Mines, Ltd., for 
permission to publish this article. 


A Voltage Drop Calculator. 


We have received from the British INsuLATED Cables, L1D., 
a useful little pocket device for calculating the voltage drop 
in two-wire and three-phase circuits, given the length of line 
and conductor size. It can also be employed for calculating 
the size of cable required to supply a given load. 
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A High-Torque Motor. 


The ‘‘ Verity-Heemaf”’ double-squirrel-cage motor has a 
large starting torque and small starting current, 


tages over the slip-ring machine, owing to its 
simplicity and greater factor of safety, its inherent 
weakness lies in the fact that it has a poor starting torque 
and needs abnormally large starting current. Once brought up 
te speed, however, it has a high efficiency and power factor, 
and runs at practically constant speed between no-load and 


A LTHOUGH the ordinary squirrel-cage motor has advan- 


Verity-Heemaf ’’ Motor, Dis-assembled. 


full-load. The ‘* Verity-Heemaf ”’ s.c. motor which has recently 
been introduced by Messrs. Veritys, Ltd., is so designed, it 
is claimed, as to eliminate the weaknesses referred to. It 
has two squirrel-cage windings, similar to the Boucherot motor, 
but, owing to important patented modifications, the results 
are obtained without sacrificing either efficiency, slip or power 
factor. The following table contains data determined by actual 
tests of ‘‘ Verity-Heemaf ’’ motors :— 


Starting Starting 
(Star position) (-tar position) 
5 1,450 86 84 150 
15 960 87 .84 150 80 
20 960 88 .85 150 80 


The ‘‘ V-H”’ three-phase motors may be started by direct 
switching, star-delta starter or auto-iransformer starter. 

The accompanying illustration (above) shows one of the 
double-squirrel-cage motors dis-assembled. The following notes 
from the makers’ specification may be of interest :— 

The cast-iron stator frame is of rigid construction, and is 
provided with ample space for ventilation and _ accurately 
machined to receive core stampings. These, as also are the 
rotor stampings, are of best quality iron, suitably insulated, 
and of such thickness'as to minimise hysteresis losses. The 
coils are held firmly in position, and the finished stator is 
thoroughly stove dried and impregnated in vacuum, rendering 
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Bratislava Broadcasting 
Station. 


Some Details of Marconi Type PA.5 Radio-Telephone 
Broadcasting Piant to be Installed in Czecho-Slovakia, 


tion is building a chain of five transmitting stations 

to complete the very efficient service in that country, 
The new high-power station shortly to be erected by Marconi’s 
Wireless Telegraph Co., Ltd., at Bratislava will be one of the 
largest of them, and it will serve that country in the equiva- 
Jent manner to the British Broadcasting Corporation’s regional 
stations in the British Isles. 

It will be appreciated from the accompanying illustration 
that the transmitter has been constructed on the “ unit” 
system, each circuit being carefully screened from its neigh- 
bours to prevent the introduction of spurious signals which 
would distort the quality of transmission. The panels shown 
in the illustration (below) are, from left to right, rectifiers with 
the control switchboard ; two totally-enclosed panels containing 
the drive, isolator, and the modulated amplifier with the 
modulator ; the intermediate amplifier and the power amplifier, 
Access to the transmitter can be obtained readily by means 
of the safety gates between the panels, power being cut off 
when the gates are opened. When designing the type PAS 
transmitter particular attention was given to the following 
points: great constancy of wavelength; complete freedom from 
frequency change of the carrier wave due to modulation; deep 
modulation without distortion; a straight-line-frequency char- 
acteristic throughout the useful audio range; freedom from 
harmonic radiation, and adjustability to wavelengths within 
the authorised broadcasting band of from 200 to 545 metres. 

The power to be delivered to the aerial circuit will be 12 
kW, and the new plant will replace the small transmitter 
which is at present serving the locality. Each of the two 
rectifying panels contains three water-cooled valves to be 
fed by three single-phase transformers, and the rectifier will 
supply the intermediate and power amplifiers with direct cur- 
rent at between 8,500 and 10,000 volts. The filaments of the 
valves are to be heated by step-down transformers from a 
three-phase supply. The drive uses two DET.1 valves, the 
anode voltage being provided by a h.p. d.c. motor-generator 
to be driven by an accumulator battery which will also be 
used to light the filaments. This arrangement will make the 
drive frequency independent of fluctuations in the power mains 
and provide for a very high degree of constancy. The drive 
is inductively coupled to the isolator which, in turn, is directly 
coupled to the modulated amplifier by means of a variable 
tapping on the anode tuning coil. The isolator circuit is 
neutralised and the valve is provided with a negative bias 
which can be so adjusted that no grid current will flow, in 
order that the load on the drive shall remain constant. The 


Czecho-Slovakian broadcast radio-telephone 


Type PA.5 Marconi Broadcast Radio-Telephone Transmitter. 


it practically damp-proof. The rotor contains two independent 
squirrel-cage windings, each consisting of a number of copper 
bars embedded directly in the rotor iron and brazed to copper 
end rings. The outer winding has a high resistance and low 
inductance, and the inner winding has a low resistance and 
a high inductance. The co-operation of the two windings 
results in a high starting torque and low starting current. The 
bearings are of the oil-ring type, or, alternatively, ball or ball 
and roller type. The terminal box is mounted on the left- 
hand side of the stator frame, looking from the driving end. 
The motors, with one exception, are of the protected type and 
drip-proof. Overloads and temperature rises are in accordance 
with B.S.S. 168-1926. 


modulated amplifier consists of two shielded stages mounted 
in one framework and placed beside the drive circuit: one 
stage mounts the modulated amplifier with its high-frequency 
circuit and the other the modulator and sub-modulator, 
together with the speech choke, &c. The high-voltage supply 
for the isolator and the modulated amplifier will be provided 
by another h.p. d.c. motor-generator, the voltage being re 
duced by resistances where necessary. The modulator 1 
resistance-capacity coupled to the sub-modulator, and the 
latter is arranged for resistance-capacity coupling to the output 
line amplifier. The design of this stage is such that full 
modulation of the modulated amplifier will be obtainable before 
grid current flows in the modulator valve. The intermediate 
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‘cer consists of one water-cooled valve with its oscillatory 
— The grid circuit is tuned and strongly damped to 
prevent side band cut-off and also make the valve stable 
Fithout neutralising the valve capacity. The intermediate 
amplifier is inductively coupled to the power amplifier by 
means of a tuned circuit. Three water-cooled valves connected 
jn parallel form the power amplifier, and the high-frequency 
circuits are completely shielded in a metal cabinet. Induce- 
tively-coupled to the tuning coil of this circuit is a filter which 
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will cut off all harmonic frequencies of the fundamental wave- 
length. To prevent any direct action on the aerial by stray 
fields produced by the oscillating valves which might nullify 
the effect of the filter in cutting out harmonics, a feeder some 
100 metres in length is to be inserted between the filter and 
the aerial circuit. 

The aerial will be supported by two towers 300 ft. high 
and about 600 ft. apart, and a buried earth system will be 
employed. ° 


The Attenuation of Wireless Waves. 


Some results of an experimental and theoretical investigation of the absorption of radio waves 
produced by their passage over a town; the attenuation increases extremely 
rapidly with the frequency of the waves. 


By R. H. BARFIELD, M.Sc. (Eng.), A.M.LE.E., and G. H. MUNRO, M.Sc., Graduate I.E.E. 


(Extracts from Paper read before the WirELESS SECTION of the InstTITUTION OF ELECTRICAL ENGINEERS.) 


programme of the Radio Research Board (Department 
of Scientific and Industrial Research), has disclosed im- 
portant differences between town and country attenuation. 
The first part of the work is supplementary to an earlier 
paper*. A polar curve of the signal strength of the British 

Broadcasting Corporation’s London station (2LO, 361.4 m., 830 
ke.) has been used to revise the original signal-strength contour 
map. The conclusions arrived at in the previous paper are 1n 
no way modified by the new work, as the check measurements 
all confirmed the earlier results. The divergence of the re- 
vised contour map from the original is due partly to the fact 
that some of the interpolations in the old map have been re- 
placed by actual measurements, and partly because 2LO mean- 
while changed its aerial system; in particular, the presence of 
mast shadow is now apparent. ae 

In order to obtain a polar curve of radiation for the 2L0 
aerial, observations were taken on suitable sites approximately 
on a radius of 10 km. from the transmitter at intervals not 
greater than 10 degrees. Local variations were large, amount- 
ing to as much as 40 per cent. in two miles on an arc In one 
case at North Bromley. Usually there was no indication of 
the cause of these variations, as_telegraph wires, trees, &c., 
were avoided in choosing a site. In most cases their proximity 
resulted in a reduction in the signal strength and also a flat- 
tening of the minimum, which detracted from the accuracy. 
Tn one case, beneath a set of telephone wires, the minimum 
was more than 50 per cent. of the strength of the maximum. 

The theoretical value of the intensity of 2LO at 10 km. from 
the transmitter, neglecting the effect of surface attenuation, 
can be calculated (the effective height of the transmitting 
aerial being approximately 30 m., the aerial current being 
9 amperes, and the wave-length 360 m.) as =28 mV per metre. 
The average value obtained from the polar curve is about 
30 mV/metre; there thus appears to be no attenuation due to 
the surface, which is unexpected, since the district transmitted 
over is dense town area. This may be further evidence of the 
“ negative’ surface attenuation effect in the neighbourhood 
of the long-wave Daventry station, or it may be that the 
effective height of the transmitter is greater than that assumed, 
owing to the fact that the aerial is on a high building. 

_Two distinct minima on the polar curve are due to the 
directional characteristics of the aerial, owing to the current 
induced in the two masts. The axis of the minima (W.S.W. 
and E.N.E.) coincides closely with the direction of the line 
joining the two masts. To produce the decided shadow effect 
shown on the polar curve, the current induced in the masts 
must be of the same order as that in the aerial. This is rather 
surprising, considering that the height of the masts (40 m.) is 
well under 3 wave-length and therefore well out of resonance 
with the waves. 
_ The most striking characteristic of the second part of the 
investigation is the extremely rapid falling-off of intensity with 
ecrease in wave-length of the order of 4: 1 for a wave-length 
change-of 20 per cent. The results indicate two distinct 
effects : first, that when the transmission is wholly over a dense 
town area there is a very marked increase of attenuation with 
frequency. Thus over a range of wave-lengths (260 to 440 m.) 
the change in intensity over 10 miles, of which only four are 
in town area, is approximately 9:1, which corresponds to a 
variation proportional to the fourth or fifth power of the wave- 
length, whereas Sommerfeld’s theory does not allow for any 
change exceeding a square law. Secondly, a turning-up of 
the curve on the lower wave-lengths cannot be neglected : 
when the transmission is over well-populated suburban areas 
there is selective absorption of energy on a wave-length of 

tween 320 m. and 350 m.; itseems that this can only be 
caused by the numbers of receiving aerials all tuned to 360 m., 
the wave-length of 2L.0, which conclusion is supported by the 
fact that the dip in the curve which indicates that selective 

Sorption is a maximum when the area traversed contains 


7 HIS investigation, which was carried out as part of the 


The Attenuation of Wireless Waves “over Land.” See 
» Rev., December 16th, 1927, p. 1056. 


the maximum number of houses and decreases as the number 
of houses decreases. 

Thus we may sum up the conclusions as follows: for trans- 
missions confined to ‘‘ town ’’ areas only, consisting of offices, 
large buildings and residential districts without gardens, there 
is a very important increase of attenuation with frequency 
obeying approximately a fifth-power wave-length law, but 
there is no sign of any selective absorption due to receiving 
aerials. Over suburban areas only there is marked selective 
absorption, this effect being a maximum on a wave-length 
just below the wave to which the aerials are tuned. When the 
area traversed combines the two cases there are some indica- 
tions that the steep attenuation/wave-length curve is com- 
bined with the selective absorption curve. 

The experimental results have shown clearly that the at- 
tenuation of waves over a large town is different from the 
attenuation of waves over the country. There appear to be 
two distinct effects, according to the nature of the surface 
which the waves traverse: over a town itself the attenua- 
tion is determined by the absorption of energy in vertical 
metal conductors, such as pipes of all kinds, electric wiring, 
steel frames, &c., and possibly by the dielectric losses in bricks, 
cement, stone, and woodwork. The particular feature of the 
attenuation is that it increases very rapidly with the frequency 
of the waves: thus, when the amount of town traversed is of 
the order of 3 miles, or more, the signal strength decreases 
as the fifth power of the wave-length over the range dealt with 
in the experiments (roughly the broadcast range). From a 
theoretical investigation based on an extension of Sommer- 
feld’s theory this rapid change appears to be consistent with 
the assumption that the losses occur in vertical conductors. 

It appears that tuned aerials in the dense part of a town 
do not affect the attenuation, the energy they absorb being 
negligible compared with that absorbed by the masses of other 
conductors, due to the fact that such aerials are usually very 
inefficient and heavily screened. Over the suburbs, however, 
the extra rapid rate of change of attenuation with wave-length 
disappears, but if there are aerials tuned to the same wave- 
length they play an important part. 

The experiments show that a comparatively small area of 
about 5 km? may produce a selective decrease of signal strength 
to half its normal value, and that the wave-length for lowest 
signal strength is slightly below the wave-length to which the 
aerials are tuned. The actual position of the minimum ap- 
pears to vary with the number of aerials traversed. An ex- 
planation of this effect is obtained by considering the shadow 
effect produced by the aerials as well as the energy they 
absorb, and a calculation based on rough estimates of the 
density of distribution and constants of typical aerials confirms 
that they should produce an appreciable effect. 

The results can be used to a certain extent to discuss the 
effect of towns in connection with proposed schemes of broad- 
casting. Suppose a transmitter T is situated just outside a 
large town and works on two wave-lengths, 440 m. and 260 m. 
respectively : consider two receivers A and B, say 30 km. dis- 
tant from the transmitter, a placed so that the waves have 
to travel right across the town, B so that the waves travel free 
of the town. Assume that at B the intensity on 440 m. is 
6 mV/metre, then at the same point, and with the same power 
radiated, it will be about 2 mV/metre on 260 m. At A the ex- 
periments show that on the longer wave the strength will be 
about the same as at B, whereas on 260. m. it will drop to about 
0.4 m/V-metre. In other words, it seems that, at the upper 
limit of the broadcasting range, towns have little effect, 
whereas on the lower range they cast a very decided shadow: 
again, assuming now that the two wave-lengths were only 
about 20 m. apart, the field strength on the shorter one might 
be appreciably affected by the aerials tuned to the longer wave- 
length, but that of the shorter one would probably not be 
influenced to any great extent by any of the tuned aerials. 

Confirmatory experiments with short waves (shorter than 
1/10 of those previously employed) are described in an appen- 
dix; they also emphasise the difficulty of calculating the re- 
—- field strength in a region influenced by receiving 
aerials. 
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Electrical Circuit-Breaking. 


An introduction to the British Electrical and Allied Industries Research Association’s investigations 
(Report G/T34) of are rupture, which have been in progress since 1922. 


By E. B. WEDMORE, M.IL.E.E., W. B. WHITNEY, Ph.D.(Eng.), and C. E. R. BRUCE, M.A., B.Sc. 


(Extracts from Paper read before the INstiTUTION OF ELECTRICAL ENGINEERS.) 


HE electrical circuit-breaking problem can only be solved 

by separate study of the numerous variables involved. 

The apparatus used at the Carville electricity generat- 

ing station of the Newcastle Electric Supply Co., Ltd., include 

a 5,750-volt, 5,000-kW, 40-cycle, 3-phase turbo-alternator, to- 

gether with instrument and testing gear designed and installed 

by the E.R.A. As an indication of the amount of work carried 

out to date it may be mentioned that nearly 3,000 tests have 

been made, each of which involved recording from 50 to 100 

items of information on the test day itself, and altogether re- 
quiring about five miles of oscillograph records. 

It has been the custom to speak of quenching the arc in 
oil: the tendency was towards higher speeds of break, the 
use of magnetic blow-outs, and other violent methods of inter- 
fering with the are as essentially and necessarily good. It is 
true that a small amount of drawing out and struggle is neces- 
sary in preparation for the vulnerable period of zero current, 
but the whole of the authors’ work shows that the attack on 
the arc has, in the past, been in the wrong direction and has 
in effect been directed on the arc when it was most capable of 
resisting, rather than at the zero pause. 

The investigators aimed at means for preventing the are 
from re-striking, rather than attacking the arc when heavy 
current is flowing, which may cause heavy energy release. An 
oil switch arc is often broken while the contacts are still 
within the gas bubble, so that arc extinction is not due to 
the quenching effect of the oil. Experiments have proceeded 
along two lines: study of the (1) gas formed and of its arc- 
rupturing properties, as compared with other gases, with a 
view to its utilisation to full advantage in arc rupture; and 
(2) best methods of utilising the good features of oil for like 
purpose, the general aim being the utilisation of each method 
separately, or in combination, in improved, or new, designs. 

Tests, under controlled conditions impossible to obtain in 
commercial service, on a number of different types of com- 
mercial circuit breakers, in order to verify their rupturing 
capacity and performance characteristics, both under single- 
phase and 3-phase conditions of operation on short-circuit, 
proved fully justified and, since 1923, British manufacturers 
have had the benefit of the numerous observations on design 
made at that time, leading to various improvements giving 
increased reliability. The experiments have since shown that 
alteration of any one of the many variables may result in 
marked change in behaviour of the circuit-breaking device. 
That a given oil circuit-breaker will show a marked variation of 
performance on repeat tests under the same external circuit 
conditions has been universally attributed to varying degrees of 
asymmetry of the short-circuit current and to the contacts 
having separated at varying points in the current wave, but 
these explanations have been found to be quite inadequate. It 
is believed that the main sources of such variations have now 
been traced, supported by the fact that, on certain models, 
uniformity of operation can now be obtained; this will form 
the subject of a later paper. 

In addition to the oscillograph apparatus, the authors ob- 
tained numerous records of pressure phenomena: a number 
of different methods of recording have been developed and the 
authors have been able for some time past to obtain con- 
tinuous records of variations in oil pressure in such a way that 
they can be correlated with arcing and other phenomena in 
the same experiment. Pressure is not dealt with in the 
present paper, but a pressure as high as 1,000 lb. per sq. in. 
on the walls of a closed experimental model has been recorded 
when tests were being made with initial pressures in an air 
cushion. A higher pressure would have been reached had 
not the arcing cylinder exploded. 

A novel camera capable of working at upwards of 1,000 
pictures per second was designed and by means of it the 
authors obtained information of great value on the phenomena 
of the development of the arc globule. It was arranged to 
correlate in time the high-speed camera records with the 
oscillograph records so that the electrical phenomena at any 
instant could be studied in conjunction with what was goin 
on in the oil. The development of this camera presented 
some difficulty because oil normally cuts off most of the 
actinic rays which are so necessary to obtain good records at 
high speeds, and it was impossible to employ artificial illu- 
mination for studying the arc itself. 

Novel methods of gas sampling during arcing in oil were em- 


ployed; analysis of the samples gave the following average 
composition by volume :— 


Acetylene ... ... 23 per cent. 
Methane ... is 


The acetylene content observed is much greater than has 
been generally noted by other investigators, which may be due 
to the fact that acetylene is soluble in water and oil and that 
previous investigators may not have made correction for the 
amount absorbed in the process of collection and analysis; 
the highest so far recorded is 31 per cent. and there is some 
evidence of a gradual increase as current increases. Pure 
acetylene is capable of being detonated at a compression of 
a few atmospheres, in the absence of oxygen, and to give rise 
to very high pressures, but the authors have so far no definite 
evidence that such detonation takes place in arcs in oil. The 
effect of the chemical nature of the oil on the chemical com- 
position of the gases evolved therefrom appears to be small. 
When correction is made for the proportion of energy absorbed 
by the contacts('), the volume of gas produced averages about 
70 em*(*) per kW-second of are energy. This is rather higher 
than figures obtained by other investigators with smaller 
amounts of power, in which cases, however, no allowance was 
made for energy dissipated at the contacts(*). There is reason- 
able correspondence between the lengths of arcs in hydrogen 
alone and in oil circuit-breakers after allowing for superim- 
posed phenomena which occur in the latter, thus showing 
incidentally that the presence of the oil is not essential for 
arc extinction. It was not possible to rupture arcs in air, 
nitrogen, and argon, under similar conditions without very 
much longer breaks than were required in hydrogen. This 
characteristic of hydrogen has certain advantages, which are 
thus present in the commercial oil circuit-breaker. The study 
of ares of different types has been extensive and is still in pro- 
gress. 

The phenomena of the a.c. arc may be divided into (i) the 
period of current flow, and (ii) the period when no current 
flows and the gap between the contacts is filled with hot gas. 
For given gaseous conditions at current pause, the ade- 
quacy of the gap depends on the instantaneous value 
of the voltage gradient appearing across it at current 
zero, and for ares in hydrogen the length of critical 
gap is approximately proportional to the sine of _ the 
angular displacement between current and “ virtual ’’ voltage 
zeros; this differs radically from Bauer’s conclusions. In ares 
in oil there are superimposed phenomena, but in general the 
same law applies. With asymmetrical currents in gas and oil 


there is a phase-displacement effect which affects the available | 


voltage in addition to the phase angle due to circuit conditions. 

Arc-voltage characteristics indicate that Norberg’s applica- 
tion of Stemmetz’s formula, if used over the range considered 
in the present paper, would lead to large errors in the results 
obtained for arc energy, whereas his experimenta! results, 
though few in number, are consistent with the results here 
described. 

The authors’ researches have provided them with a com- 
prehensive collection of oscillograms of arcing under a wide 
range of conditions and they have devoted considerable atten- 
tion to the study of their voltage characteristics. They find, 
for example, that after corrections have been made for other 
effects, the arc-voltage record of certain types of are subjected 
to fluctuating mechanical pressures yields a continuous record 
of these fluctuations; the arc thus becomes its own pressure 
recorder. This paper, however, deals only with the mal 
characteristics of the arc affecting arc energy calculations 1 
the simple case of arcing in such a large gas container that 
the general pressure is not materially increased thereby. 


(') The tests indicate a voitage-drop ranging from 20 to 50 
with a mean of about 30 (total) at the two contact surfaces. 


This, multiplied by the current and arc duration, gives 2 | 


measure of the energy absorbed at the contacts. 


(?) Corrected 0 deg. C. and 760 mm. pressure. The authors 
have done a considerable amount of work on the effect of 
pressure on the quantity of gas evolved per kW-second of are 
energy and on the effect of pressure on the composition of the 
gas. The work is, however, not yet ripe for report except 
stata that, as suggested by Kesselring, there is a tendency for 
volume to increase with increase of pressure and that change 
take place in the gas composition. 

(*) Some nen at ng of this energy may, however, ultimately 
be used in producing gas. 
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A formula for arc energy when arcing takes place in gas 
has been developed, based on simplified assumptions arising 
from experiment and theory; it illustrates the great com- 
plexity, more especially of certain known features of the time 
and frequency factors, which may in certain circumstances 
play a highly important part in affecting arc length and energy 
production ; they appear to have been omitted in the previously 
published formule of Bauer and others. 

During the period between the zero pauses, when current 
is flowing, a certain voltage-drop is required to maintain this 
current across the arcing space. This total voltage-drop in- 
eludes a part which is approximately constant, namely, that 
occurring at the contact surfaces, and another part which is 
proportional to the length of the arc. The expression for the 
arc voltage must, therefore, involve a constant term, and 
another which is proportional to the arc length. 

The point that the authors emphasise is that the whole of 
that part of the voltage which depends on the length of the 
arc depends also on the current in the arc. With long arcs 
when the contact-drop becomes relatively negligible, the vol- 
tage across the arc should thus be approximately inversely 
proportional to the square root of the current. The authors’ 
tests indicate, however, that for the initial stages of a power 
arc in gas or under oil over the range 150 to 1,500 amperes 
(r.m.s.) such an expression for the arc voltage does not hold. 

To explain the form of the voltage wave in the neighbourhood 
of the current zero the characteristic must include a term 
depending on the current, but elsewhere in the half cycle 
such a term is relatively unimportant. The authors find that 
the important term involving 1 1s independent of the current 
and is simply e,l, where e, 1s practically equal to the voltage 
per unit length of arc path proper, allowance being made for 
the contact-drop; the new characteristic is thus of the form 


k 
—I+e,l 
vi 


in which the term involving both 1 and i is assumed to be of 
the same form as that given by Steinmetz. ‘The means of the 
values of e,(*) found by three different methods lie between 
40 and 55 volts with a mean of approximately 50 volts for the 
authors’ tests in hydrogen at approximately atmospheric 
pressure and over a wide range of current values. Such a 
difference in the are characteristic between the earlier equa- 
tions and that suggested above, leads to a considerable differ- 
ence in e, to be expected over the range of currents examined, 
when ¢, 1s the value of the voltage per unit length of the are 
path (e,) in each half cycle at the instant of peak current; 
e,=total instantaneous voltage ordinate across the arc as 
measured on oscillograms; 
e,=total voltage-drop at contacts; 
e,=instantaneous voltage per unit length of are proper 
i=(e,—e,)/1]; 
i=instantaneous current flowing in arc; 
l=distance between contacts drawing arc; 
k=constant. 

Norberg would lead us to expect a change of the order of 
3 to 1 between the mean values of e, observed in the tests at 
140 and 1,600 amperes (r.m.s.), Whereas no such difference is 
observed, the mean values over the range mentioned differing 
little, if any, for a series of tests in hydrogen. The authors 
carried out a larger number of tests in oil over about the 
same range of currents as that mentioned above, and they 
also showed no change in the mean arc voltage. 

To explain the form of the earlier equation the are is con- 
sidered to be a highly conducting cylinder, of cross-sectional 
area proportional to the current, surrounded by a sheath in 
which energy is dissipated. This energy, being proportional 
to the surface, would be proportional to Vi, and the correspond- 
ing voltage would consequently be proportional to 1/7. It 
seems that in this treatment, except at small currents, the 
importance of the sheath is being stressed at the expense of 
that of the conducting core. The core is, however, the 
important feature at higher currents, and since the cross- 
sectional area of the core is proportional to the current, the 
specific resistance of the arc path apparently remains un- 
changed at different currents and we should therefore expect 
the required voltage also to remain unchanged. Conductivity 
has, as it were, reached an optimum condition, and no further 
reduction of voltage occurs as the current is increased. 

The important factors connected with a power arc are thus 
the instantaneous voltage per unit length of the arc (e,) and 
the critical gap (1,) which the voltage available at zero current 
is just insufficient to break down. It will seldom be the full 
length of the arc, as fhe chances are that it will be reached 
in the middle of a half cycle, in which case arcing will con- 
tinue to the end of that half cycle, when, if the conditions 
have remained the same, the are will go out. Were 1. and e, 
to remain unaffected by speed of break, there would be a 
best speed of break corresponding to the frequency of the 
system, resulting in least energy liberation in the arc. So 
far as the authors’ experiments go, the optimum speed is 
not very critical, and the designer has reached appropriate 
figures in most cases, but their observations clearly show that 
high speed per se is not necessarily good as had been generally 
supposed and as would be inferred, for example, from Nor- 
berg’s formula. 


(*) Treating the term involving i as negligible. 
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If the contacts could be mechanically widely separated just 
at the moment when the current omes zero, and so far 
that the are could not re-strike, the problem would be solved, 
as at zero current the energy stored in the magnetic field is 
zero. In circuit breakers as usually constructed, very large 
amounts of energy are released in the opening process; if 
only the arc were interfered with sufficiently while the current 
is heavy, almost the whole energy of the generator and circuit 
might in fact he made to appear in the switch tank. Magnetic 
blow-outs and other forms of electromagnetic acceleration have 
been effective, but have to be justified in each particular case; 
they are not a panacea. 

We have now reached the stage where we can deal with 
shortening the critical arc length by cooling gas blasts. 
Lengthening the arc beyond the critical length, unless accom- 
panied by a sufficient decrease in are duration, is, in general, 
bad, as it tends to create unnecessary energy release between 
the contacts, which makes cooling more difficult at the zero 
pause. It is therefore important to direct the cooling gas 
blast in such a way that it cannot produce such a lengthening 
of the are between the contacts as would happen if the blast 
were applied laterally to the whole path, or if it came in 
through or around one contact and escaped radially outwards 
into the arcing vessel. 

Excellent results were obtained with apparatus in which 
the arc could be drawn in about 0.01 sec. to a distance of 
about {in. between a socket electrode forming the throat 
of a venting passage and a plug electrode forming the head 
of the moving contact. The arc was subjected to a powerful 
blast of gas which was guided so that it passed over the 
arcing surface on the plug electrode and flowed in the general 
direction of the arc axis into the throat of the venting electrode, 
thus scouring the whole of the arc path between the electrodes 
while preventing the are from looping or extending in any 
direction. Any tendency of the are to extend up the venting 
passage by looping was prevented by the surrounding walls, 
which were at the potential of the venting electrode and were 
so near together that they short-circuited any portion of 
the are which began to loop. Arcs at 5,500 volts can be 
extinguished by blasts of hydrogen, air, or other gases in 
the theoretical minimum time (which varies from } to 1 cycle 
according to the current asymmetry) with great regularity at 
all currents available with the test generator at Newcastle 
(7,000 amperes, peak) in air with a single gap never exceeding 
} in., and upwards of 15 to 20 repeat tests in a highly induc- 
tive circuit with currents of from 1,000 to 3,000 amperes have 
been made without attention to the contacts. The tests have 
been so uniformly successful that the authors have now built a 
larger model for three-phase operation at much larger power. 
As ares can be broken in gas without the presence of oil, 
what is the function of oil in an oil circuit-breaker? A brief 
indication of the answer is as follows :— 

(i) Disadvantages.—Oil introduces such factors as local gas 
production, surging, fortuitous contact of oil with the hot 
are crater, or the arc itself, &c., which are difficult to control in 
Ways which may assist and not hinder are quenching; also the 
fire risk. 

(ii) Advantages.—Amongst them are the breaking up of the 
oil by the arc resulting in the presence of hydrogen gas, which 
has much better cooling properties than air. The oil effec- 
tively insulates the contacts from each other and from earth 
after the arc has gone out, and reduced internal clearances 
are possible owing to the relatively high electric strength 
of oil. It presents a cooling and condensing surface closer to 
the are than would be safe with unprotected insulated surfaces 
in like situations, which rapidly lose their insulating pro- 
perties by becoming covered with deposited copper. 

Thus the presence of the oil introduces a number of new 
and important factors which may have bad or good effects, 
according to the way in which they are controlled by the 
designer. The authors have shown how they can be con- 
trolled when gas alone is used; they propose in their next 
paper to show how control can be exercised in the more 
complex case of arcing in oil. 

In addition to the Newcastle Electric Supply Co., 
the authors thank personally Mr. J. Cusworth and Mr. E. 
Fawssett of that company, Mr. R. W. Gregory and Mr. L. C. 
Grant, of Messrs. Merz & McLellan, also Dr. E. H. Rayner, 
Prof. W. M. Thornton, Mr. J. Rosen, Mr. R. S. Whipple 
and Mr. E. A. Evans for help in various directions, They 
also mention members of the E.R.A. staff, Messrs. P. D. 
Morgan, A. P. Paton, A. E. Helden and H. Beattie. 


Discussion in London, 


Mr. W. A. Coates remarked that the paper was a novelty 
inasmuch as the tests it described were truly comprehensive 
and had been carried out in a scientific manner. Mr. Wedmore 
had life-long experience of circuit-breaker design, Mr. Whitney 
was an ingenious physicist, and Mr. Bruce a capable mathe- 
matician: the industry was indebted to them, not only for 
the results of their research, but also for having devised much 
novel testing apparatus and methods which would, no doubt, 
be used in future by the more wealthy manufacturers for 
obtaining corresponding check data. It would be dangerous 
to criticise, or form conclusions, at the present stage of the 
work: but at a first glance the new equation might be con- 
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sidered a justification of the multi-break switch. However, 
that argument was not a good one, as that class of switch was 
not commercial except for high voltage. The tests hinted 
that: the circuit breaker as built to-day was, if anything, a 
little worse than the explosion-pot (or snap) switch. It must 
not be assumed as a’ result of the investigation that present 
types of gear would be scrapped immediately; the art of 
design would, however, now be given a scientific basis. 
Mr. H. W. Ciotuter, though commending the paper, thought 
it delicately avoided the practical issue of the day. The air- 
break switch described therein could only be regarded as a 
device wherewith to obtain data, for oil immersion must be 
retained however cleverly the arc was ‘‘ caught out.’’ The 
oil was an essential are stopper, and prevented the arc spread- 
ing in the event of insulation failure; otherwise the circuit 
breaker would become a furnace. If the authors’ work had 
done anything, it had abolished the thin-sided tank, which 
had yielded too much to pressure. It was to be hoped that 
their facilities would not for long remain limited by the 
amount of power at their disposal. Was it not possible for 
the explosion-pot to exceed the speed limit? The multi-series- 
break switch was easier to insulate than the explosion-pot 
pattern. He exhibited lantern slides to indicate what some 
manufacturers were doing hand-in-hand with the investigations 
described in the paper: they depicted metal-clad air-break 
switches incorporating plunger mechanism that caused air 
streams to puff on to the contact points, thus tending to extin- 
guish the are. Such devices would, however, never become 
practical, as they could not dispense with the oil, which 
guarded against insulation failure. Other slides indicated the 
primitive tests that were resorted to; they would have to 
find something better than was now available in that respect. 
For instance, a tank which had been subjected to a 250 Ib. 
per sq. in. hydraulic test, was buried in a pit in the ground 
and 27 oz. of black gun powder exploded within it; a pressure 
of 2,000 lb. sq. in. was recorded, but the tank withstood it. 
Dr. C. C. GARRARD pointed out that the paper was one of 
those which answered the question whether research paid for 
itself. They should differentiate between invention and re- 
search, for the former became possible only after the latter 
had made all the facts and conditions known. The more such 
papers were published, the better it would be for all concerned, 
because if the information were buried in reports that were 
accessible only to the few, it would be lost. In the case of 
any electrical mechanism, 9 per cent. of its success depended 
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upon its mechanical design, which should accordingly be as 
simple as possible. So far as he had studied it, he had been 
unable to apply the new formula to 2- and 4-break switches. 
Was the arc energy the proper criterion of a circuit breaker’s 
capability? Large gear which had done well on large current 
had failed on small current. He was of the opinion that al] 
disasters had been due to the explosion of gas accumulated 
in the air space above the oil level in the tank, the energy of 
which would be greater than that of the arc which formed 
the gas. 

Mr. W. Witson thought the authors’ ingenious test methods 
would be an incentive to others to improve their own. The 
statement that the are was not extinguished by the oil was 
an unhappy expression, and, indeed, not quite accurate. Are 
extension was the same in air, in a liquid, and even in a solid 
conductor; one surrounding medium extinguished an arc more 
readily than another simply because of its superior heat 
absorption. With the aid of lantern slides made from photo- 
graphs taken with a high-speed repeating camera, he explained 
his contention that an are was not snapped off, but ‘‘ faded 
out ”’ throughout its whole length. An a.c. are’s temperature 
would be falling rapidly at the zero current point, and it 
would accordingly be at a disadvantage just then. 

Mr. P. D. Morean, referring to magnetic blow-out, asked jf 
anyone had tried to blow out an are in one phase with the 
current in the other two phases? Preliminary calculation 
seemed to indicate a puff effect which would he greater with 
such an arrangement than if the current in the arcing phase 
alone were employed. Arc photographs might easily be mis- 
leading. for it was difficult to distinguish smoke and vapour 
from the arc itself. 

Mr. E. B. WepDMorE, in reply, suggested that their first paper 
might be likened to the hors d’weuvre, and the present one 
merely to the soup, so that there must be the substantial 
courses before they could crack the nuts. With regard to 
mechanical strength, or factor of ignorance, whichever they 
liked to term it, they had reached the zero pause and were 
looking round for patents before launching out in a fresh 
direction. The results they had already obtained would lie 
fallow until they could obtain more power with which to con- 
tinue the work. At any rate, the gas-blast switch did behave 
according to plan, which was more than could be said of 
the circuit breaker. Arc energy was only a tool, but one of 
precision, and accurate results were consequently obtainable 
from its use. 


The Relation between Electricity and 
Coal Utilisation. 


An attempt to estimate the nature of the fuel requirements of the future and the steps 
that need to be taken to meet them. 


EALING with some of the ‘‘ Potential Relations between 
Electricity and Coal Utilisation ’’ in a paper he sub- 
mitted to the second International Conference on Bitu- 

minous Coal, which was recently held at Pittsburgh, U.S.A., 
Mr. A. T. Stuart, consulting engineer, of Toronto, Canada, 
concluded that solid fuels would largely disappear from the 
market and that demands would be almost exclusively for 
gaseous and readily gasifiable liquid fuels. 

Such fuels contained up to five times the amount of hydro- 
gen contained in coal, and, therefore, to produce the desired 
fluid fuels without by-products and without losses it would be 
necessary to decompose a vast quantity of water in order to 
obtain the necessary hydrogen. In fact, it was not unlikely 
that more water than coal would be used as the raw material 
and that perhaps half the energy of future fuel would come 
from the combustion of hydrogen obtained originally from 
water. The decomposition of such a quantity of water would 
release far more oxygen for coal processing, since the hydro- 
gen requirements must in any case come from water already 
yielding a large surplus of oxygen. The further increase of 
the surplus would result in an overbalanced production of 
oxygenated products, such as carbon-monoxide gas, methanol, 
&c., unless a second process were introduced to restore the 
balance by reducing oxygenated material to hydrogenated pro 
ducts. 

For the ideal processes the only materials used would be coal 
and water; all the products would be desirable, none of them 
by-products, and none would escape as flue gas. The ideal 
could be attained only by decomposing water in such a way 
that hydrogen and oxygen would be separated and directed 
into proper channels, where each would be used to the best 
advantage in the processing of coal and in the utilisation of 
coal products. In order to conserve coal, to keep coal require- 
ments down to the minimum, and to produce only the desired 
end-products in desirable proportions, only a part of the re- 
quired water could be decomposed by usual methods and per- 
haps half must be decomposed by electricity. It was therefore 
concluded that coal processing would centre about water-power 


plant, the entire output of which, in some cases, would not be 
electricity, but hydrogen and oxygen as already exemplified in 
the case of certain nitrogen products—notably that of the 
125,000-h.p. plant of the Norwegian Hydro-Electric Nitrogen 
Corporation. In many such cases the hydrogen values would 
be sufficiently high alone to make operation profitable, so that 
oxygen would be obtained at no cost, a circumstance which 
further precluded the use of air as a source of oxygen. 

A complementary electrical problem concerned means of de- 
veloping 100 per cent. load factors in operating plant and 
means of utilising latent power resources not now in demand. 
Accordingly circumstances would be favourable for simul- 
taneously solving problems relating to both coal and power 
in such a way that both coal and electricity would be used 
jointly in the one process of making fluid fuels. Thereby the 
highest degree of efficiency in utilisation would be effected in 
each case and, instead of being competitive as at present, the 
two sources of energy, the one potential and the other kinetic, 
would co-operate to the greatest general advantage. 

Mr. Stuart pointed out also that a complementary problem 
of the electrical industry was indicated by the facts that :— 

1. In North America alone some $20,000,000,000 was in- 
vested in enterprises supplying electricity in a market capable 
of absorbing only about half of the possible output. 

2. In North America there remained undeveloped some 
75,000,000 maximum horse-power in water power. 

3. There were many sites where steam power could be de- 
veloped at costs comparable with those of water power if use 
could be made of the output. 

4. Similar conditions existed throughout the world. 

Those facts seemed to indicate, first, that there was a wide 
field for the cultivation of new uses for power in order to 
establish 100 per cent. load factors of existing plant, and, 
secondly, in order to draw upon undevelo resources iD 
energy. The opportunities lay in devising methods so that 
electricity could be made to co-operate with coal in providing 
the fuels of the future and means of perfecting their use. 
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It would be difficult, if not impossible, to name any other 
yehicle than the electrolytic cell for meeting all the require- 
ments of the case. It could be automatically operated in small 
space at high efficiency and at a capital cost of only a few 
dollars per h.p., all the my na costs totalling less than $5 

rh.p. year. Such costs meant less than 5 cents per thousand 
cubic feet of hydrogen and oxygen gas, to which power added 
1.1 cent for each $1 cost per h.p. year. In the case of hydro- 
electric power-plant having surplus water there might be no 
extra costs for using off-peak capacity and such power com- 
panies could produce the gases at about 5 cents. Similarly, 
power companies operating steam plant could utilise surplus 
capacity at virtually the cost of extra coal only and produce 
the gases at less than 25 cents. As for the use of continuous 
power at water-power sites, all costs should average round 
about 20 cents. If all those costs were imposed on hydrogen. 
the figures would vary from 8 to 38 cents and oxygen would 
bear no cost whatever. 

To the large-scale electrolysis of water an analogy was the 
electric steam boiler, operated in Canada at a total capacity of 
750,000 h.p. Although the demand for steam was narrowly 
restricted, largely to paper mills, and although the value of 
the power so used’ was only about $7 per h.p., it was said that 
“this invention has made possible the development of the 
Gatineau and Saguenay Rivers.’’ If that were true, then the 
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electrica! industry had a lot to look forward to in the electro- 
lysis of water, instead of boiling it, in order to supply hydro- 
gen and oxygen gases for the processing of coal. 

To-day kinetic energy, i.e., electricity, completed with poten- 
tial energy in the form of solid, liquid, and gascous fuels, and 
in many cases such competition was already quite keen: for 
instance, motor cars and ’buses competed severely with elec- 
tric street cars and suburban electric railways, and domestic 
gas competed with the domestic uses of electricity. In view 
of recent developments it was not unreasonable to expect that 
gas might be delivered at such costs that it would compete 
with solid fuels and become the form of fuel in universal 
demand. The delivery of gas at such low costs would be 
bound to affect seriously the sale of electricity for a great 
variety of domestic, industrial, and municipal purposes. It 
was possible that, in the future, it might be considered most 
undesirable to use ‘‘ raw electricity ’’ just as it was now con- 
sidered undesirable to burn ‘‘ raw coal.’’ Just as coal was 
being looked upon more and more as a raw material for the 
manufacture of raw products, so electricity might come to be 
looked upon as a raw form of elusive kinetic energy which 
should be harnessed in some way. The opportunity to do that, 
the author maintained, was offered in the form of the applica- 
tion of electricity with coal to the production of gases and 
liquid fuels at low cost. 


New Electrical Devices, Fittings,and Plant. 


Readers are invited to submit particulars of new or improved devices and apparatus for 
publication in this Section. 


A New Lighting Fitting, 


A recent addition to the range of ‘‘ Supastone’’ electric 
lighting fittings of the WHOLESALE FittinGs Co., Lip., 23, 25, 
7 & 37, Commercial Street, E.C.1, is the ‘* Supa-Model,”’ 
fig. 1. The design of the unit is based on the correct optical 
combination of three cylindrical reflectors made from ‘‘ Supa- 
stone’ three-ply glass. The maximum light intensity is pro- 
jected downwards, while ample illumination is provided for 
the surrounding walls, ceiling, and so on. The location of 
the lampholder is adjustable, so as to ensure the correct posi- 


Fig. 1.—The Supa-Model E.L, Fitting. 


tion of the lamp, and the construction permits of adequate 
cooling. Further claims for the fitting are that it is artistic, 
easily cleaned, and particularly suitable for schools, banks, 
public buildings, and so on, 


An Improved Measuring Instrument. 


We have previously described in these columns the 
 Avometer,”’ a high-class combination electrical measuring 
instrument sold by the Auromatic Cou, WINDER & ELECTRICAL 
Equipment Co., Lrp., “ Winder House,” Rochester Row, 
S.W.1. .A new model (1928) of the instrument has recently 
been introduced which embodies some new features. The 
instrument ranges have been considerably increased, the new 
limits being: Current, 0.1 mA to 12A; pressure, 1 mV to 
1,200 V; resistance, 0.1 ohm to 1 megohm. ‘The dial is marked 
with two scales, each 5 in. long, the upper one, 1,000-0, being 


used for all resistance tests, while the lower one, 0-120, is 
used for current and voltage indications. The dial is pro- 
vided with an untarnishable mirror to prevent parallax errors. 
A single switch governs all the ranges, and is fitted with a 
spring click which operates at each position. The bakelite 
front fits into an attractively finished strong aluminium case, 
the joint being completely dust-proof. In the back of the 
case is a compartment for holding a single dry cell (1.5 V) 
which is connected in the ohmmeter circuit for the two lower 
ranges. A quick and easy method is provided for checking 
and, if necessary, compensating for any variation in battery 
voltage or resistance. 


A ** Washing-up ’’ Machine. 
An electrically-driven machine designed for washing dishes, 


cooking utensils, and so on, in such establishments as board- 


Fig. 2.—The Silent Gem Washing-up Machine, 


ing houses and small hotels, is the ‘* Silent Gem ”’ washing- 
up machine, fig. 2, introduced by the WasHING-UP MacHINE 
Co., Lrp., 34, Fulham Road, S.W.3. It is claimed to be very 
effective in its work, require little or no attention, have a high 
efficiency, and to be silent in operation. It is also claimed 
to be impossible to break the articles while washing-up. The 
machine has two compartments, one for washing, and one 
for rinsing. It is constructed of electro-plated castings and 
sheet-metal, made of a non-rusting polished material, com 
posed chiefly of pure nickel and copper. It can be heated 
electrically by 500-W immersion heaters. The principle of 
operation is the rapid circulation of the fluids passing 
through the articles, and these are stacked so that each one 
receives the full pressure. The machine is 2 ft. 3 in. high. 
2 ft. wide (without dip trays), and 1 ft. 2 in. back to front. 
It is driven by a }3-h.p. motor. 
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A Small Generator Driving Unit. 


The ‘‘ Marconi ’’ 1-h.p. petrol engine recently introduced by 
Messrs. MArconi’s WIRELESS TELEGRAPH Co., Lrp., Marconi 
House, Strand, W.C.2, has been designed for driving small 
electrical generators, and is employed as the prime mover 
for a number of Marconi wireless sets used in connection with 
military field wireless stations, ground testing for aircraft 
wireless equipments, and emergency landing equipment for 
aircraft wireless equipments, In each case a special bedplate 
is supplied, together with a flexible coupling suitable for the 
particular type of generator, or the engine can be supplied 
separately if required. It operates on the two-stroke principle, 
is air cooled, and combines lightness, portability and compact- 
ness with robust construction. All the bearing surfaces are 
generously proportioned, and by the use of special aluminium 
alloys, the weight of the reciprocating parts has been reduced 
to a minimum, thus permitting high speed without undue 
vibration and consequent wear. By loosening only one nut, 
the cylinder head, cylinder, piston, gudgeon pin, magneto 
and carburettor may be removed from the set, and it is pos- 
sible, it is claimed, to dismantle and replace all these parts 
within five minutes. Cooling is effected by a cowled centri- 
fugal fan incorporated in the fly-wheel, cold air being drawn 
over the generator through the fan and a forced draught 
directed upon the cylinder head. The lubrication is automatic 
and governed by the varying crankcase pressures. 


A New Switch-Fuse. 


The ‘‘ Simplex Splitter’ switch-fuse, a new product of 
SimpLex Conpuits, Lrp., Garrison Lane, Birmingham, has 
been designed to meet in an inexpensive way the requirements 


Fig. 3.—The ‘‘ Simplex Splitter ’’ Switch-Fuse. 


of small electrical installations, such as those of houses, flats, 
and so on, where commonly only two circuits are necessary. 
It incorporates in one case a double-pole switch and a two- 
way distribution board. A point stressed by the makers is 
that it is cheaper to install than two separate articles, not 
only in first cost, but also in labour. The switch-fuse, fig. 3, 
is made in two sizes, both for 250-V circuits; one has both 
the switch and. fuses rated at 15 A, and in the other the 
switch is rated at 45 A and the fuses at 25 A. 


Telephone Humour. 


The following appeared in the Western Mail recently :—It is 
not often that we find our dignified Government departments 
breaking out into humour, but, consciously or unconsciously, 
they have done so in the latest issue of the ‘‘ Cardiff Tele- 
phone Directory.’’ On page 68 appear two advertisements :— 


J. SUMMERS & SON, 
FUNERAL DIRECTORS, 
MOTOR HEARSE and FUNERAL 
CARRIAGE MASTERS, 


WHY NOT CONVERSE WITH 
YOUR 
DISTANT FRIENDS? 
Trunk Charges are Reduced by 


about One Quarter after 2.0 p.m., 
and One Half after 7.0 p.m. 


Who, after this, would dare suggest our Post Office is not 


up to date? 
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Parliamentary News. 
(By Our Special Parliamentary Correspondent, | 


The Adjournment. 


Parliament adjourned for the Christmas Recess on Wednes- 
day, December 20th, and will reassemble on Tuesday, Janu- 
ary 22nd, 

Electricity Supply Bill, 1928. 


This Bill, which amends the compensation clause of the 
1919 Act, has passed through all its stages, and has received 
the Royal Assent. 


The Grid.”’ 


On December 18th, Sir DouGias NewTon asked the Minister 
of Transport how many miles of main grid transmission lines 
had been erected during the current year; and how many 
miles in England and Wales since the passage of the Elec- 
tricity (Suppiy) Act of 1926. 

Colonel AsHLeEy said he was informed by the Central Elec. 
tricity Board that contracts had been let for approximately 
246 miles of grid main line transmission in Scotland, and 530 
miles in South-East England. ‘The erection of the line had 
been commenced on two routes in Scotland—52 miles in length 
—and on one route in England—10 miles in length. 


The New B.B.C. Premises. 


On December 18th, Mr. Matone asked the Postmaster- 
General whether the British Broadcasting Corporation obtained 
his approval before deciding on the purchase of new premises; 
and, if so, whether the question of a national opera house as 
part of the scheme was considered. 

Sir W. Mircuett-T'Homson replied that this matter was dealt 
with by the British Broadcasting Corporation under the 
general powers which had been conferred upon it, and it was 
not necessary to obtain his approval. The second part of the 
question did not therefore arise. 


The Cost of the ‘‘ Beam ”’ System, 


On December 19th, Sir W. Mutcuent-THomson informed 
Mr. WELLOcK that the total capital cost to the Post Office of 
the four Imperial beam wireless services was approximately 
£242,200. There was an annual royalty payable to the Mar- 
coni Company so long as any of its patents were employed in 
the stations. 


Artificial Sunlight Centres. 


On December 19th, Sir Ropert THomas asked the Minister 
of Health whether he was aware that at the end of last year 
there were only 183 centres equipped for administering arti- 
ficial sunlight treatment; and, in view of the fact that 53 per 
cent. of the children of the nation were authoritatively stated 
to be suffering from rickets or its effects, would he take steps 
towards equipping more centres. 

Sir Kinastey Woop said that there were 287 centres of this 
kind approved by the Ministry of Health or the Board of 
Education for artificial light treatment. The establishment 
of such centres was primarily a matter for the local authorities, 
and steady progress was being made with the provision of 
these facilities. 


The Scientific Treatment of Coal. 


On December 19th, Major Owen asked if the Government 
would consider the appointment of a small temporary commis- 
sion to arrange for the co-ordination of research into the most 
scientific utilisation of coal; and whether it was now possible 
to make such utilisation of coal a commercial proposition to 
be dealt with by the Government in the same way as the pro- 
duction of hydro-electric power or, alternatively, by the 
creation of a national corporation. 

Commodore Kine said that the Fuel Research Board of the 
Department of Scientific and Industrial Research was already 
conducting research. into fuel economy questions and giving 
technical advice to other investigators of those problems 
wherever possible. Any attempt at closer co-ordination of 
private research would, in his opinion, do more harm than 
good. He was not prepared to express an opinion about the 
commercial possibilities of the numerous new processes DOW 
under investigation. 


Electric Traffic Signals. 


On December 20th, Sir NicHoLas Grattan-Doyie asked the 
Home Secretary whether any automatic electrically-controlled 
traffic signals were in operation in the Metropolitan police dis- 
trict; and, if they had not yet been introduced, whether, 
having regard to the small cost as compared with the cost of 
police control, he would consider introducing them. , 

Capt. Marcesson, who replied, said that electric light signals 
were and had been for a considerable time in use in Piccadilly. 
They were not, however, automatic in the sense that police 
control could be dispensed with. The question of expériments 
with automatic signals was under active consideration, and the 
result of any such experiments must be awaited before it was 
possible to decide whether police control could be eliminate: 
or reduced by such means. 
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Overhead Lines Association. 


A General Discussion on the Subject of Power Line Insulators. 


at the Institution of Electrical Engineers, London, on 
Wednesday, December 19th, Mr. W. Fennell (presi- 
dent) in the chair. — 

In opening a discussion on ‘‘ Insulators,” Mr. C. W. 
MARSHALL gave a brief account of the manufacture of porcelain 
for insulators, and mentioned that the commonest types of 
insulators were the cap and pin, the Hewlett, the Jeffery 
Dewitt, and the Motor, the first-named being most com- 
monly used, and having the outstanding advantages of a 
high degree of reliability and comparatively low cost. The 
disadvantages were uncertainty of uniformity of quality, due 
to the occasional unreliability of the pin-fastening methods, 
and relatively low puncture strength. The Hewlett insulator 
was expensive, gave an inferior voltage distribution curve and 
a lower flash-over voltage, and was liable to cascading; it 
was probably the most difficult of all types to manufacture 
really well. At the same time, it had been an outstanding 
success When made satisfactorily and applied under suitable 
conditions. The Jeffery Dewitt insulator was greatly favoured 
by some American transmission engineers, its puncture 
strength and ruggedness being points in its favour, although 
these advantages did not appear to justify its higher cost. 
The Motor insulator ijn its present form was a comparatively 
recent innovation, but was really a development of the stem 
insulator used by Dr. Ferranti about 30 years ago. It was 
strong mechanically, although it used porcelain in tension, 


A MEETING of the Overhead Lines Association was held 


which was contrary to the doctrines instilled by most teachers | 


of electrical engineering. It was almost puncture proof. 

Referring to the effect of salt deposit on insulators, Mr. 
MarsHALL spoke of the happenings in this country during 
the storm of 1927, when many insulators, especially near the 
coast, were coated with a salt deposit which caused serious 
interruptions to the supply. Similar troubles had been ex- 
perienced in the coastal regions of Morocco and California, 
and the explanation given as the result of investigations was 
that the salt-laden air caused a layer of conducting material 
to form on the insulators, and breakdown took place. To 
overcome the difficulty from salt and fog-laden air on the 
Moroccan coast a special type of oil-filled insulator had been 
developed which, it was claimed, gave satisfactory results. 
At the same time the oil bath insulator required refilling 
with oil at fairly frequent intervals due to the shaking-out 
of the oil and the filling-up of the oil reservoir with dirt, and 
therefore the success of this type of insulator was a matter 
of balancing the cost of washing the ordinary type of insulator 
against the cost of washing and refilling with oil in the case 
of the oil-filled type. The Lapp anti-fog suspension type of 
insulator had been developed to meet the atmospheric con- 
ditions on the Pacific coast and such districts as Pittsburgh, 
the object being to avoid having large areas of low resistance 
In series with small areas of high resistance. The wet-soot 
flash-over of an insulator chain of the anti-fog type was about 
double that of an equivalent chain of standard cap and pin 
insulators. He understood that the Germans had developed 
special insulators for use on the coast of Palestine, where 
the conditions were said to be as bad as those on the coast 
of Morocco. 

Dealing with the subject of insulator testing, Mr. MarsHALL 
remarked that, due to the incomplete state of our knowledge 
of the stresses to which insulators were subjected in practical 
service, the tests now applied to establish soundness were 
of a@ very empirical nature. The degree to which insulators 
should be stressed was largely a matter of experience. The 
puncture strength of an insulator was usually determined by 
applying electric pressure to it when immersed in an oil 
bath, usually at normal voltage. In service, however, punc- 
tures were mostly caused by high-frequency or impulsive 
stresses, and to determine the properties of insulators under 
such conditions an impulse test was used which consisted of 
suddenly applying a high degree of stress by discharging a 
condenser through the insulator undergoing test. Standard 
impulse tests had not yet been developed, but sufficient 
experience had been gained to make it certain that such tests 
gave a very useful measure of the quality of an insulator. 
High-frequency tests were made by flashing-over’” in 
ar at a frequency of the order of 200,000 cycles per second. This 
test was useful for revealing surface defects, such as cracks in 
the glazing, but it had a decided tendency to damage sound 
msulators by overheating them. A “‘ thermal ”’ cycle test was 
usually made on insulators used for outdoor work. This test 
consisted of immersing the insulators alternately in hot and 
cold water, the temperature range being of the order of 70 

deg. O. Porosity tests were made by subjecting 
broken pieces of porcelain to high hydraulic pressure, using 
a fuchsine solution as an indicator of the depth of penetration. 

Chains of insulators were tested by determining their dry 
and wet flash-over voltages. The dry flash-over test was hardly 
more than a measurement of the dielectric strength of air; 
the wet flash-over test was more useful, but great care had 
bag Ee in making it if trustworthy results were to be 

in 


A question had been put to him, said Mr. MarsHatn, as to 


the possibility of a shortage of insulators through manufac- 
turers of ordinary porcelain not being able to manufacture 
electrical porcelain. They should, he thought, be able to 
manufacture it in time, but he did not anticipate the develop- 
ment of standardised methods of manufacture which would 
enable ordinary manufacturers of porcelain to change over 
without considerable study of the whole conditions. 

The cap and pin insulator was the Lest for general service, 
although there was still a difficulty in fixing the pin. One 
firm used screws, and another cement, whilst yet another 
used a metallic fixing. The only certain test as to which 
was the best was time. In many cases cemented insulators 
had given excellent results over a period of four or five years, 
and then cracking trouble had set in. The supporters of 
metallic fixing claimed to have eliminated this trouble. The 
oil-filled insulator had given a longer period of peace from 
line repairs, although he could not say that it appealed to him. 


Major THEoDorE Ricu regretted that we did not possess in 
this country a laboratory for testing insulators, such as that 
owned by the Ohio Brass Co. in America or the Electro- 
Céramique in Paris. As this country intended to spend an 
enormous sum of money on the erection of the “ grid ’’ lines, 
it would pay the Government to spend some money also in 
assisting manufacturers of insulators to provide the necessary 
testing facilities. In France there were probably three glass 
insulators made for every one of porcelain, but glass did not 
seem to have made very much progress in Germany, although 
the ‘‘ Pyrex ’’ people had done a certain amount of work. Up 
to the present efforts to make insulators of powdered mane 
such as Bakelite, had not been successful, but it seemed that 
insulators which could be made of a moulded material would 
not be so liable to break or so vulnerable to stone-throwing. 

Mr. CockBAIN said that the trouble of cascading with the 
Hewlett insulator had now been completely overcome. As 
to the trouble with cement for fixing pins, he believed it 
was due to the cement not being true Portland cement. One 
great fear of insulator manufacturers with the | app type of 
insulator was the ratio of spark-over to puncture voltages, 
which was reduced owing to the increase of leakage path 
which was possible. 

Mr. A. C. Duntap mentioned the use of Bakelised wood for 
the cross arms and insulator pins as having completely over- 
come the troubles on the Moroccan coast due to the salt- 
laden air, and ‘he gave some results of tests carried out in 
this connection at Nancy University. The tensile strength of 
Bakelised wood was roughly three times that of untreated 
wood, and although it was not non-inflammable, it was diffi- 
cult to set it alight. Further, it was not an expensive product. 

3akelised wood was simply wood impregnated with Bakelite 
varnish. 

Mr. C. S. GARLAND said that in connection with a porcelain 
factory which he was erecting it was proposed to erect a 
testing laboratory capable of testing at up to one million volts, 
and any assistance from the Government would be most 
welcome. As to steatite, it had a very much higher tensile 
strength than porcelain, and the success of the Motor insulator 
had been largely due to the use of steatite. In some of the 
German factories it was the practice to use X-rays to investi- 
gate the condition of porcelain and to ascertain if there were 
any undue stresses. 

Mr. C. D. Kina said there existed in this country a labora- 
tory for the high-voltage testing of insulators which was at the 
disposal of anybody desiring to make use of it, and_the 
Secretary of the Association would put those interested in 
communication with the right quarters. 

Mr. Harper said that glass had an electrical resistance 
approaching infinity. Moreover, it was much better mechanic- 
ally than porcelain. 

Mr. CockBAIN said it was undesirable to use porcelain in 
tension. In comparing glass with porcelain, the outstanding 
requirement was the ability to withstand inherent stress, and 
as time went on it was apparent that inherent stress would 
become more severe. He believed there was a laboratory at 
Teddington with plant for testing up to one million volts, 
and instead of the Government supplying funds for the estab- 
lishment of similar laboratories by manufacturers, he felt 
that all the facilities of this nature should be concentrated 
at one centre, such as Teddington. 

Mr. Eruesacn said the Hewlett insulator was introduced 
because there was trouble with the cementing of the cap and 
pin type, but he believed the leading makers had got over 
the trouble with cementing, having found that the fault lay 
not with the cement but with the method of application. So 
much improvement had been made in this direction that he 
knew of a recent case in which the purchaser of some switch- 
gear specified that certain cementing in connection with it 
should be done by insulator makers. 

Mr. ANDERSEN suggested that they should aim at simplicity 
in insulator design and stick to the cap and pin type; not 
only was this the most economical, it was also the best engi- 
neering job. 
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The PresipeNT remarked that when he had trouble with 
his insulators during the brine storm of 1927, he sent some 
of them to the British Engineering Standards Committee, 
which apparently found no difficulty in having them tested. 
He did not think there had been any suggestion by Mr. Mar- 
shall that the Government should assist manufacturers to 
build their factories, and he felt it was important that they 
should have an independent testing laboratory in order to 
check the figures given by the manufacturers. Some hundreds 
of Hewlett insulators had been in use for four or five years 
on his system and had given very little trouble; indeed, they 
did not break down during the brine storm, although the pin 
insulators did. He had been hoping that msulator manufac- 
turers would be able to produce an insulator that did not 
need washing, because with the increase of the load on the 
stations, which would mean that Sunday morning would be 
taken up with the cooking load, and the afternoon with radia- 
tors, whilst the water heating load would be on ail night, 
he failed to see where the opportunity would come to carry 
out the washing operations. It was to be hoped that some- 
thing would develop out of the use of Bakelised wood. It 
seemed to him likely to lead to a revolution if they could 
manufacture the complete insulator of that material. 

Mr. MARSHALL, in replying to the discussion, said it had 
always been a matter of regret to him that the Continental 
people were so far ahead with regard to testing facilities, 
which had enabled them already to compile exact data regard- 
ing the performance of insulators. Steatite was a magnesium 
silicate instead of an aluminium silicate, which was the ordi- 
nary porcelain, and it was undoubtedly a remarkable product 
with excellent mechanical properties. 

The CHATRMAN, proposing a vote of thanks to Mr. Marshall, 
said he felt considerably happier now that it had been made 
apparent that insulators in this country would be designed with 
regard to the particular local conditions. At one time he had 
rather felt that there was to be a sort of mass production 
for the “‘ grid ”’ system, irrespective of local conditions. 


Faraday’s Diary. 


at the house of the Royal Society of Medicine on 

November 29th by Sir William Bragg, F.R.S., who took 
for his subject the manuscript diary of Faraday at the Royal 
Institution. Lord Dawson of Penn presided. 

Sir William Bragg said that Faraday’s diary possessed an 
extraordinary fascination for the student of science; it con- 
tained a million words, and the writing was of the fine, delicate 
character of the early Victorian period. It was_ interesting 
first because of the tremendous consequences of Faraday’s 
work upon modern activity. In a world which was drawn 
together by means of communication based upon Faraday’s 
discoveries, which had learned from him how to use elec- 
tricity as a tool, which had founded great industries on the 
laws of electrochemistry which he had elucidated, and had 
based its conceptions of Nature's forces upon a unity which 
he was the first experimentally to establish, this account of his 
researches must be invaluable. But the diary was no mere 
record of experimental arrangements and observations. It was 
Faraday’s custom before he planned an experiment to write 
down all that he thought he might attempt and perhaps 
observe. The course of the work altered as he proceeded, but 
at least he would train his perception by previous considera- 
tion to estimate at its true value that which he was about to 
see. When the experiment was proceeding he stopped to 
think, and most fortunately for posterity, put his reflection in 
writing—puzzled perhaps by some unexpected development, 
hindered by some failure or inefficiency in his apparatus, but 
delighted when he made a point. Sir William Bragg threw on 
the screen a view of a famous page of the diary, which 
related how, having tried hundreds of experiments for a fort- 
night, he had suddenly succeeded, and the “‘ But,’’ capitalised 
and underlined, which marked the beginning of the paragraph 
announcing his success, was a delight to look at, even after 
the lapse of a hundred years. That was a memorable result, 
too, for it established for the first time a connection between 
magnetism and light, the —— of which was vital to 
the understanding of those electromagnetic theories on which 
so much of modern science was built, and from which so many 
industries had sprung. 

The great purpose of Faraday, said the lecturer, was to prove 
the unity of nature. He had a feeling that gravity, electricity, 
magnetism, chemical action, cohesion, light, and heat were all 
connected with one another, and that their activities were 
interchangeable. Some of the connections he succeeded in 
proving and describing, others he failed to establish, though 
he declared his conviction that they existed, and later work, 
using knowledge he could not possess, and apparatus far more 
powerful than he was able to command, had verified his 
belief. If we owed to Faraday, said the lecturer in conclusion, 
the greater part of all those developments of electricity and 
magnetism which had made our modern world what it was, 
perhaps these things, after all; did not constitute the greatest 
debt. He had laid the world under the greatest obligation, 
- for his experiments, but for the spirit in which he made 
them. 


TT: annual David Lloyd Roberts Lecture was delivered 
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Correspondence. 


Correspondents should forward their communications as early 
as possible. No letter can be published unless we have the 
writer’s name and address in our possession. 


Copper-Cadmium Conductors. 


I have seen the article on copper-cadmium conductors jn 
your issues of December 7th and 14th, and apparently it js 
by the same author as an identical article by Mr. N. l’. Budgen, 
published in the Electrician of April 30th, 1926. 

The information then given led me to think that this alloy 
might be an ideal material for flexible current-carrying parts 
of switchgear, such as the brushes of circuit breakers. Qp 
approaching the suppliers I was informed that it was impos. 
sible to obtain the conductivities given in actual practice, and 
the best they could do was 80 per cent. for 0.5 per cent. 
cadmium and 75 per cent. for 1.0 per cent. cadmium. This 
was still so much better than phosphor-bronze that it was 
decided to try the alloy. 

Test samples confirmed these figures, and the 1 per cent. 
alloy showed only a very slight softening after half an hour 
at 260 deg. C. 

A considerable quantity of No. 25 gauge was obtained. and 
was found not to be as springy as the samples, and a further 
supply was obtained giving a scleroscope hardness of 52, 
which the makers considered to be the maximum possible, 
— a stress to produce permanent set of 29 tons per square 
inch. 

The supplies for the next 12 months were satisfactory, and 
it was then thought safe to extend the use to thicker gauges. 
This decision immediately produced a crop of troubles, which 
led to further investigation and ended by limiting the use 
to No. 25 gauge. 

It is impossible in the scope of a letter to give all the facts 
and figures, but very briefly, experience has shown that 
scleroscope tests are of little use in this connection; bending 
tests by machines producing set and measuring the recovery 
are equally useless, and the only test giving anything like 
consistent results is to load a strip progressively and measure 
the deflections up to the first indication of set. 

As regards the alloy itself, very wide variations are obtained, 
not merely between different consignments, but even on the 
same strip; variations are introduced by the methods of cutting, 
and differences are obtained between samples delivered flat or 
rolled into a coil. 

The variation in stress in a consignment of the same gauge 
is of the order of 1 to 1.5, and of different gauges may exceed 
1 to 2. Samples ranging from 90 per cent. to 62 per cent. 
conductivity give stresses ranging from 15.8 to 26.8 tons. 

Attempts to use cadmium-bronze did not yield much success, 
typical figures being :— 

46/49 per cent. conductivity 29 tons. 


38.5 per cent. 
87.5 per cent. 
36 per cent. 
35.5 per cent. 29 
34 per cent. ma 31 


This led to a more careful examination of phosphor bronze, 
and equally remarkable variations were obtained. Typical 
figures are :— 

2 per cent. tin, 30 per cent. conductivity 26 tons. 
5 per cent. ,, 12 per cent. fs 98 to 35 tons. 

It is quite clear that a good deal more research is required 
on springy alloys for use in switchgear. 

For George Ellison, 
J. ANDERSON. 

Perry Barr, December 18th, 1928. 


A Lucid Explanation! 


When I find a good thing, I like to pass it on. a 

Dr. Schrédinger’s ‘‘ Four Lectures on Wave Mechanics, 
delivered at the Royal Institution in March last have now 
been published by Messrs. Blackie & Son, Ltd. The little 
book is written so charmingly and explicitly that I feel sure 
your readers who are interested in the theoretical side of 
their profession will like to know of it. — 

The gist of the whole thing is on page 12: ‘‘ A simplification 
in the problem of the mechanical waves consists in the 
absence of boundary conditions. I thought the latter simplifi- 
cation fatal when I first attacked these questions. Bemé 
insufficiently versed in mathematics, I could not imagine how 
proper vibration frequencies could appear without boundary 
conditions. Later on I recognised that the more complicate 
form of the coefficients (i.¢., the potential energy of the field 
in terms of co-ordinates) takes charge, so to speak, of what 
is ordinarily brought about by boundary conditions—namely, 
the selection of definite values of the total energy.’ 

In these few words, I think that Dr. Schrédinger has brought 
us nearer to an understanding of what electricity is than has 
hitherto been possible. 

John L. Dunk. 


Folkestone, December 17th, 1928. 
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DecemBER 28, 1928. 


Earth or Insulate? 


I regret that Mr. Gilbert should have implied that my letter 
contained humbug, but if the little bit of friendly and season- 
able leg-pulling in which I indulged can be classed under such 
3 severe term, then I must plead guilty. 

The deep and dark secret to which he refers consists of two 
things—(1) the quality of the dielectric used on the flexible 
wire (apparently Mr. Gilbert was afraid that it was of the 
oil-shop variety) ; and (2) just ordinary common sense exercised 
in the details of its erection, having regard to the special 
working conditions of linotype machines. Apart from X-rays 
end psychic photography, no ordinary camera could portray 
these two features. 

I feel sure that Mr. Gilbert will now refrain from any further 
hard names, and in the true Christmas spirit will shake hands 
over this merry little interlude, so that we can both get on 


with our work. 
J. M. Crowdy. 
London, December 24th, 1928. 


[And may they both have plenty of it during the coming 
year!—Eps. Etec. Rev.] 


Published Specifications. 


Compiled expressly for this journal by a firm oi chartered patent agents. 

Tee numbers in parentheses are those under which the ph will 

be printed and abridged and all subseq Pp dings will be taken. 
1927. 

14,290. “ Headlamps for motor road vehicles.” F. W. V. Fitzgerald. 

May 27th, 1927. (301,334.) 

1 . “* Joint control of the speeds of generating units in electric supply 

sysems.” British Thomson-Houston Co., Ltd. May 28th, 1926. (271,896.) 

14,229. “ Wireless communi.ation."” J. Robinson. May 27th, 1927. 


14,363. “ Electrodynamic loud-speakers."" A. F. Sykes. May 27th, 1927 
Addition to 160,223 and 227,162.) (301,437.) 

14,48. “Sound transmitting or reproducing apparatus.”” J. L. Baird and 
Baird Television Development Co., Ltd. May 28th, 1927. (301,364.) 

14,656. “ Electric individual drive for spinning machines with alternating- 
current or three-phase current machines.’’ Siemens-Schuckertwerke Ges. (in 
liquidation). December 6th, 1926. (281,600.) 

17,5. “‘ Meand for regulating the voltage of electrical transformers.” 
British Electric Transformer Co., Ltd., and A. C. Whish. June 30th, 1927. 
(Cognate application 744/28.) (Patent of addition not granted.) (301,438.) 

19,006. “Braking of moving devices or apparatus, and more _ particularly 
of winding, hoisting, hauling, and like gear."’ W. Eccles, J. F. Perry, J. W. 
Davison and Metropol‘tan-Vickers Electrical Co., Ltd. June 18th, 1927. (Cog- 
nate application 31,007/27.) (301,338.) 

19,890. “ Electric relavs."" W. Holmes and Ferranti, Ltd. July 26th, 1997. 
(301,308. ) 

19,869. ‘‘ Method of forming electric heating units.” A. E. White (Dover 
Manufacturing Co.). July 26th, 1927. (301,404.) 

_ 19,980. “ Propulsion of railway trains or the like by electricity.” P. C. 
Saccaggio. July 27th, 1927. (301,339.) 

30,001. “‘ Methods and means for balancing cables and land-lines."’ H. 
Tinsley and D. C. Gall. July 27th, 1927. (Addition to 262,991.) (301,340.) 
“ Holders for thermionic valves."" E Paroussi. August 26th, 1927. 
2578. “ High-frequency signalling systems.” Standard Telephones and 
Cables, Ltd. (Western Electric Co, Inc.). August 27th, 1927. (301,352,) 
22,579. “ Signalling arrangements, particularly for use in telephone sys- 
tems.” Standard Telephones and Cables, Ltd. (Western Electric Co., Inc.). 
August 27th, 1927. (301,353.) 

281. “ Electron-discharge devices.” Standard Telephones and Cables, 
Ltd., and W. 'T. Gibson. August 27th, 1927. (301,355.) 

2,582. “ Means for reducing interference such as cross-talk in electric 
signal transmission systems.’’ Standard Telephones and Cables, Ltd. (Western 
Eketric Co., Inc.). August 27th, 1927. (301,356.) 

_22675. “ Electric protective systems.” A. Reyrolle & Co., Ltd., C. C. 
Gallop and G. H. Gardner. August 29th, 1927. (301,411.) 

22,697. _“* Electric discharge tubes." S. G. S. Dicker (Naamlooze Vennoot 
schap Philips’ Gloeilampenfabrieken). August 29th, 1927. (301,412.) 

2782. Microphones.” H. L. Paddle. August 30th, 1927. (301,441.) 
2,791. “ Means for measuring electric tensions in electric transmission sys- 
tems." Siemens & Halske Akt. Ges. June 18th, 1927. (292,454.) 

2,884. “ Electric signal receiving apparatus.” Siemens Bros. & Co., Ltd., 
and S. H. Long. August 31st, 1927. (301,445.) 

22,962. “ Electric terminals.” Belling & Lee, Ltd., and E. M. Lee. Sep- 
tember Ist, 1927. (301,535.) 

2,972. “ Electric lighting fittings.” General Electric Co., Ltd., and C. G. 
Eden. September Ist, 1927.  (301,537.) 

23,370.“ Apparatus for the electrical transmission of data over compara- 
tively long distances.” Barr & Stroud, Ltd., and J. W. French. September 
6th, 1927. (301,557.) 

23,392. “ Electric transformers.” British Thomson-Houston Co., Ltd., J. G. 
<llings and C. G. Mayo. September 6th, 1927. (301,558.) . 

devices." C, French and E. J. Marriott. September 6th, 


Aral “12-phase transformer connection, particularly for rectifier service.” 
Sritish Thomson-Houston Co., Ltd., and J. C. Read. September 7th, 1927. 
(301,569.) 
of electron-emitting bodies." A. Lederer. April 12th, 
“ Oscillating electric fans." General Electric Co., Ltd., and J. 
September 19th, 1927. (301,576.) 
ae. “* Electrical condensers.” Igranic Electric Co., Ltd., A. H. Curtis 
™ W. M. Holbeach. September 24th, 1927. (301,586.) 

26,685. “Vacuum tubes."’ Arcturus Radio Co. October 8th, 1926. 278,750.) 
Telephone and signalling systems.” Siemens Bros. & Co., Ltd., 
rt D. A Christian. October 12th, 1927. (301,597.) 
“Contact plugs.” S. G. S._ Dicker (Naamlooze Vennootschap 
a Gloeilampenfabrieken). October 15th, 1927. (301,601,) 

M1. “ Electron discharge devices.” Briti 
Ont vices. British Thomson Houston Co., Ltd. 
CR for automatically winding-up electric conductors.” 
~*. Morton, N. D. G. Robertson and L. Smith (trading as Wayne E ic: 
Co). rading a ayne Electrical 
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28,249. “Circuit arrangements for preselectors of automatic telephone sys- 
tems."’ Siemens Bros, & Co., Ltd., and W. G. Patte:son. October 24th, 1927. 
(301,609.) 

28,821. “* Switches for direction-indicators for vehicles."" R. Bosch Akt. Ges. 
November 15th, 1926. (280,523.) 

29,169. ‘‘ Means of heating liquids or fluids by electricity and electrical 
resistance heaters.” E. Nuttall. November Ist, 1927. (Cognate application 
5,073/28.) (301,617.) 

29,361. “* Electric-coupling elements." General Electric Co., Ltd., and F. G. 
Quance. November 3rd, 1927. (301,621.) 

31,650. Loud-speakers.”” S. G. Brown. November 24th, 1927. (301,638. 
_ 31,893. “‘ Electrical control gear for the alternate forward and reverse opera- 
tion of electric motors.” C. T. Scarf and Metropolitan-Vickers Electrical Co., 
itd. November 26th, 1927. (301,642.) 

32,287. ‘* Means for indicating the position of electric switches."’ Siemens 
and Halske Akt. Ges. March 22nd, 1927. (287,498.) 

34,283. ‘‘ Controlling electromagnets for lifting and transporting and 
apparatus therefor.’ K. Younghusband and J. Summers & Sons, Ltd. Decem 
ber 19th, 1927. (301,654.) 

34,712. “ Electrode for a microphone.”’ Siemens Bros. & Co., Ltd., and 
G. F. Dutton. December 22nd, 1927. (301,656.) 

35,106. “‘ Circuit-breakers and simiiar switch apparatus for electric power 
current lines.”” O. Jacobson and A. O. Gylling. January 12th, 1927. 521.) 

35,212. “* Suspension apparatus for electric lamps or the like flex-suspended 
electric devices."” W. Aus den Ruthen. December 29h, 1927. (301,658.) 

1928s. 

55. ‘“* Electric arc welding cutting or soldering.’’ Alloy Welding Processes, 
Ltd., E. H. Jones and E. J. Clarke. January 2nd, 1928. (Cognate application 
988/28.) (301,660.) 

. “ Prepayment mechansem for gas and electricity meters.’ Smith 
Meters, Ltd., and E. W. Smith. January 5th, 1928. (01,661.) 

657. ‘‘ Impulse transmitters for telephone and like systems."" Siemens Bros. 
and Co., Ltd., and E. A Laidlaw. January 9th, 1928. (301,663.) 

3,379. ‘* Electric heaters for radiators of motor-vehicle engines.” W. Elliott 
February 3rd, 1928. (301,674.) 

3,432. ‘“ Elect ic arc-welding."’ British Thomson-Houston Co., Ltd. Feb- 
ruary 5th, 1927. (284,714.) 

249. “‘ Heating elements for electric radiators." R. Frister Akt. Ges. 
April 27th, 1927. (289,421.) 

4,372. ‘ Electric switch.” Landis & Gyr Soc. Anon. March 30th, 1927. 
(Patent of addition not granted.) (287,922.) 

235. “ Electrical contacts." Soc. C. Schneider et Cie. March 9th, 1927 

690. 

‘o0e1. “ Polyphase electric transformers."’ International General Electri 
Co., Inc. April 7th, 1927. (288,296.) 

10,389. ‘“‘ Arrangement for the automatic control of the efficiency of trans- 
mitting systems, particularly for high frequency tranmitting systems.” 
Siemens & Halske Akt. Ges. April 2ist, 1927. (289,050.) 

10,593. “‘ Arrangement for the automatic regulation of the efficiency of hixh- 
frequency transmission systems."” Siemens & Halske Akt. Ges. October &:h, 
1927. (Patent of addition not granted.) (298, 463.) 

12,083. “Electric watches or clocks." G. Mombur. April 30th, 1927 
(289,775.) 

12,136. ‘‘ Protection from oxidation of caps consisting of brass or similar 
alloys, such as bronze, for electric incandescent lamps and the like.”” Genera! 
Electric Co., Ltd. April 27th, 1927. (289,440.) 

12,391. ‘“* Means for protecting the inducing winding of a 
machine against an earth connection.” Brown, Boveri et Cie. Akt. Ges. May 
4th, 1927. (289,852.) 

13,804. ‘ Means for indicating at a distance electrically.’ British Thomson- 
Houston Co., Ltd. May 26th, 1927. (291,092.) 

14,111. “ Incandescent electric lampholders."" International General Electric 
Co., Inc. May 14th, 1927. (290,577.) 

14,192. “‘ Process and apparatue for the production of ropes and cabk 
armourings.” Kabelfabrik Akt. Ges. May 4th, 1927. (290,589.) 

15,571. ‘* Incandescent gasfilled lamps and the method of 
same.” J. A. Kloks. May 26th, 1928. (301,709.) 

15,650. ‘“‘ Systems of electric distribution.” British Thomson-Houston Co., 
Ltd. June Ist, 1927. (291,404.) 

16,449. Vapour-electric rectifiers.” 
June 16th, 1927. (292,163.) ° 

17,483. Measurement of alter .ating-current voltages." International 
General Electric Co., Inc. June 16th, 1927. (292,173.) 

18,396. ‘‘ Manufactore of electric resistances.” 1. Silberstein. July 2nd, 
1927. (293,304.) 

* 19,114. ‘ Means for indicating at a distance electrically."’ British Thomson- 
Houston Co., Ltd. July 7th, 1927. (293,459. 

19,390. “* Electric switches.” British Thoms: n-Houston Co., Ltd. July Sth, 
1927. (293,393.) 

26,062. “ Alternating current rectitying systems." 
Co., Ltd. September 12th, 1927. (297,036.) 

28,440. “ Cathode-ray tubes.” H. E. Potts (H. Plauson). February 29th, 
1928. (Divided application on 299,735.) (301,719.) 

30,417. “ Picture and the like telegraphy."’ G. M. Wright and S B. Smith 
July 27th, 1927. (Divided application on 300,148.) (901,414.) 

31,205. ‘* Weld-rods and methods of making the same.” British Thomson- 
Houston Co., Ltd. October 27th, 1927. (299,476.) 

31,629. “ Protective systems.” A. Reyrolle & Co., Ltd., C. C. Gallop and 
G. H. Gardner. August 29th, 1927. (Divided application on 301,411.) 
(301, 447.) 

31,967. “ Picture and the like telegraphy."” G. M. Wright and S. B. Smith 
July 27th, 1927. (Divided application on 300,148.) (301,362.) 


synchronous 


manufacturing 


British Thomson-Houston Co., Ltd 


British Thomson-Houston 


Trade Mark Applications. 


Tue following are among the recent applications for British 
trade marks. Objections against any of the proposed marks 
may be lodged within one month from December 19th :-— 

Perminvar. No. 495,366. Class 6. Machine vy of all kinds. No. 495,367 
Class 8. Philosophical and scientific instruments and apparatus for useful 
purposes. No. 495,368. Class 13. Metal goods.—Electrical Research Products, 
Inc., 195, Broadway, New York. (British representative : F. C. Tomlins, Bush 
House, Aldwych, W.C.2.) 

Arlita. No. 495,262. Class 8. Philosophical and scientific instruments and 
apparatus for useful purposes. No. 495,265. Class 13. Metal goods.—Naam- 
looze Vennootschap Philips’ Gloeilampenfabricken, Eindhoven, Holland 
(British representatives : Boult, Wade & Tennant, 112, Hatton Garden, E.C.1.) 

Utilux. No. 495,806. Class 13. Chandeliers, lamp shades and supports, 
reflectors and electric light fittings, &c.—Louis Dernier & Hamlyn, Ltd., 23, 
Newman Street, W.1. 

Man and Screen (design only). No. 494,702. Class 18. Electric welding 
apparatus.—Naamlooze Vennootschap Willem Smit & Co.'s Transformatoren- 
fabriek, Nijmegen, Holand. (Britisu representatives: F. J. Cleveland & Co., 
29, Southampton Buildings, Chancery Lane, W.C.2.) 
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New Work for Contractors, 


Particulars of new works and building schemes for the use of electrical installation 
contractors in search of work and all interested in the sale of electrical 
and allied plant and other products. 


Publication in this list is no guarantee that electrical work is 
a Alleged inaccuracies should be reported 
T8 


AIRDRIE.—Reconstruction and alterations at St. Margaret’s 
Roman Catholic Church (£4,500); J. A. Reid, solicitor. 


ANNAN.—Additional 24 houses for the T.C.; burgh surveyor. 

BEDFORD.—Depét extension, Britannia Road; Carter, Pater- 
son & Co., Ltd. 

BOURNEMOUTH.—Art gallery; borough engineer and Car- 
negie Trustees. Engineers’ and electricians’ shops, East 
Yard; borough engineer. Additions, Grange Hotel, 
Southbourne ; Grange Hotel, Ltd. 

BRADFORD.—Proposed Roman Catholic church at Thornton ; 
rector of Our Lady of Lourdes Church. Extension and 
reconstruction at St. James’ abattoir and wholesale meat 
ge ten shops, James Street; city architect, Town 

al 

BRISTOL.—Housing scheme (180), for the T.C.; L. S. 
McKenzie, city engineer (returnable deposit of £1). 

BURTON-ON-TRENT.—Additional 22 houses for the T.C.; 
borough surveyor. 34 houses, Short Street site; borough 
engineer. 

CHELMSFORD.—Cinema, King’s Road; Gidea Park, Ltd. 

CHORLEY.—Adapting old market as hall; Corporation 
Special Committee. 

CROYDON.—Schools, Lodge Road (£35,060), for the Borough 
E.C.; director of education. Grammar school, Haling 
Park (£114,000); Whitgift governors. Reconstruction; 
premises of Woolf Bros., Ltd., North End (£5,275); 
E. H. Smith. 

DARLINGTON.—Schools, Dodmire, Park Lane, and Borough 
Road, for the Borough E.C.; E. Minors, borough sur- 
veyor. Schools, for St. Cuthbert’s Parochial Council; 
W. J. Moscrop, architect. 

DARTMOUTH.—Houses (40), for the Corporation; borough 
surveyor (January 14th). 

DONCASTER.—Proposed villas (for 500 patients); secretary, 
South Yorks. Board for the Mentally Defective. Silk 
factory, for the British Reinberg, Ltd. 

DOUGLAS (Ist—E or Man).—-Entertainments hall, 
Street, for the Strand Cinema Co. 

DUNDEE.—School; clerk, Education Authority. 

EASINGTON (Co. DurHam).—Additional 100 houses, for the 
R.D.C.; surveyor. 

EDINBURGH.—Extensions, Craigleith Hospital and Child- 
ren’s Home, for the Parish Council; clerk. 

GUILDFORD.—Warehouse, Quarry Street; G. Brewer and 
Sons. Extensions, depot, Woodbridge Road; Aldershot 
and District Traction Co., Ltd. 

HALESOWEN.—Extensions, Grammar School; A. T. Butler. 

HEMEL HEMPSTEAD.—Additional 64 aes for the T.C.; 
A. Murray-Smith, borough engineer. 

HERNE BAY.—Fire station, Mortimer Street; 
veyor. 
surveyor. 

—Hostel extension, Medical College (Rs. 

14,500); Municipal Commissioner. Extensions, King 
Memorial Hospital (Rs.48,000); governors. 

KILMARNOCK.—Housing scheme (30), Riccarton, for the 
T.C.; burgh surveyor. 

LEYLAND.—New Balshaw’s Grammar School; clerk to the 
governors. 

LONDON (BETHNAL GREEN, E.).—-50 tenements, Collingwood 
Estate; Rowley Bros., Ltd., Tottenham. 

(Hackney, E.).—92 maisonettes, Southwold Road site; Hamer 
Marshall, Ltd., Westminster. Additions, Ash Grove 
Works, Sheep Lane; J. Hamilton & Son. Factory, 
Southgate Grove; A. J. King, Ltd. 

(Pop.ar, E.). — scheme, West Ferry Road area 
(£57,000) ; L.0.C 

(E. .—Rebuilding beak, Lombard Street; Glyn Mills and 

0. 


Strand 


U.D.C. sur- 
Arcade and shops at Pier entrance; U.D.C. 


pee. E.C.).—Rehousing Teale Street area (£45,000) ; 


LONDON (continued.) 
(St. Pancras).—Extensions, Royal Free Hospital; H, ¥ 


Ashley and Winton New man, architects. Reconstrg 
— premises in Tottenham Court Road; Maple & Qo, 
Lt 


(CaMDEN Town, N.W.).—2 flats and 4 shops, Camden road} 
St. Pancras borough engineer. 

(GREENWICH, 8.E.).—School, Charlton Park Housing Estate 
for the L.C.C. Education Committee. 

(HamMersMitH, S.W.).—Town hall and municipal officags 
Borough Council. 

(WeEsTMINsTEeR, S.W.).—Flats, Ebury Bridge; H. V. Ashley 
and Winton Newman, architects. 

W. ).—Remodelling old Wilberforce School 

L.C.C. Education Committee. 

LOWESTOFT.—Development, Broad House Estate (£1100 
borough engineer. 

LOW MOOR (Yorks.).—Re-instatement, after fire (£400) 
damage), Victoria Mills; Thos. Firth & Sons, worsted 
spinners. 

MANCHESTER.—Cinema and café, George Street and Dickim 
son Street, Oxford Street. 

MEXBOROUGH.—Roman Catholic church; 
Church. 

MILNGAVIE.—Housing scheme (36 flatted houses) (depos 
£1 1s.); F. A. B. Preston, housing architect, 6, Buchanai 
Street. 

NORTH CRAY (Kent).—Reinstatement of Mount Museal 
(mansion), after fire, for Mr. Holt. 

NORTHFLEET.—Laboratory, Botany Bay ; Thames Metal G@ 

PAIGNTON.—Additions, Dawes Mineral Works, Curledge; & 
Dawe. Smallpox hospital; Devon County Council. 

PETERBOROUGH.—Baptist church; trustees, George Stret 
Baptist Church, New Fletton. 

PORTSMOUTH.—Drainage scheme, Cosham (£91,000); ai 
engineer. 

REIGATE.—Police and fire station and baths for the TAQ 
Joseph Sunlight, architect, 4, St. Ann’s Square, Male 
chester and London (returnable deposit of £2 2s.). 

ROCHFORD.—Surgical wards, operating theatre, &c., for a 
B.G.; Norman Evans, architect, 41, igh Stree 
Southend-on-Sea (returnable deposit of £1 Is.). 

ST. —School for Cornwall Education Committe 

B. C. Andrew, architect, New Inn Chambers, St. Austél 
(January 5th). 

SALFORD.—Proposed enlargement of Hope Hospital @ 
extra beds); clerk to Board of Guardians. 

houses, Foxearth Road; R. Cost 

ons 

(GuILDFoRD).—Offices, for Hambledon R.DM§ 

P. G. Williams, surveyor, High Street, Bramley (retuik 
able deposit of £2 Qs. ¥ 

SHIPLEY.—Extensions, Hirst Mills; Glyn Thomas & Co., iif 
27 houses, Windhill; U.D.C. surveyor. 

SOUTHEND-ON-SEA.—School, Wentworth (£28,970), for the 
Borough E.C.; director of education. Town hall a 
municipal offices (£358,560), for the T.C.; town ¢€ 
Church hall (£3,000), St. Paul’s Parish; O. H. Cockaill 
architect. 

STONE (Srarrs.).—Electric light installation, Institution, # 

he B.G.; clerk. 

and school, Penygraig Road; 
Church trustees. 

TYNEMOUTH.—Traffic offices and dwellings for Tyne 
provement Commission; Marshall & Tweedy. 

WATLINGTON.—Roman Catholic church, Watcombe Rosi 
priest-in-charge. 

WELLINGBOROUGH.—Re-erection of portion of factory, fal 
Wearaneaze Shoe 

WHITEHAVEN.—Housing scheme (42), for the T.C.; borotifl 
surveyor. 

WORCESTER.—Smallpox hospital (£7,000); Parsons & Mor 
rin, Birmingham. 

WORCESTERSHIRE.—Mental institution; County Count 
Mental Acts Committee. 
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at G.P.O. as a Newspaper and Pricz 
Oanadian Magasine rate 


No. 2666. of pestage, SIXPENCE. 
LITHOLITE CHURTON 
INSULATORS, Ltd. A.C. A Best Seller. 


65—57, Hackney Grove, London, E. 8. 
FIREPROOF AND OTHER GRADES. 
BAKELITE MOULDINGS. 


T. HARDING CHURTON 4 CO., LTD., 


OLpEst ESTABLISHED, LEEDS. See Sup. 8 and 9. 
HACKBRIDGE ng MOTORS 
TRANSFORMERS ELECTRO DEPOSITING ome power name 


Agents 


GENERATORS. 
Ss le ix. 1, Emerald Street, 
et ig CUTTING BROS. & CO., LTD.. STAMFORD. city ELECTRICAL co., LONDON, W.C. 1. 
FERGUSON, PAILIN, —=—=EMPIRE—— 
SPECIALISTS IN S. & C. HIGH TENSION FUSES 
are guaranteed to the are end 


SWITCHGEAR. 


Higher Openshaw, Manchester. 


"Phone : OPENSHAW 600. ‘Grams : TENSION, MANCHESTER. 


elear any short in the half cycle. 
ELECTRIC CONTROL LTD., 
EMPIRE WORKS, GLASGOW. 
London, Mi 


Important — See p. liii. 


REGULATING LAMPS ENQUIRIES FOR QUALITY 
INSTRUMENTS, CIRCUIT-BREAKERS, SWITCHGEAR. 


AUTO-CUT-IN & CUT-OUT 


| ¢Record Electrical Co., : 


BROADHEATH, MANCHESTER. 
TELEPHONE: 164 ALTRINCHAM, 


The Insulator People, 3, STAPLE mn, HOLB., W.£.1. 


CONTROL GEAR. 


MAVOR & COULSON, Ltd., 
GLASGOW. 


| TRELLEBORG’S 
GENUINE EBONITE 
Sheet, Tube, Rod, Panels, &c. 
Machining to the Trade a Speciality. 
Let us Quote. Highest Grade. Largest Stocks. 


TRELLEBORG EBONITE WORKS, LTD., UNION PLACE, 
WELLS STREET, LONDON, W.1. 


WELDING ELECTRODES 


PLANTS 


CONDUIT PLACE, 


OF 
CONSTANT 
RATING FOR 


ALL PURPOSES. 


SWITCHGEAR. 
ERNEST F. MOY, LTD., 


Manutacturing Electrical Engineers and 
Government Contractors. 


GREENLAND PLACE, CAMDEN TOWN, LONDON. 


FANS 


— FOR EVERY APPLICATION. — 
Our Speciality for 25 years. 


Ss. G. LEACH & CO., Ltd. 
26/30, Artillery Lane, London, E.1. 


ZENITH 
RESISTANCES and 
TRANSFORMERS 
Zenith Works, Villiers Road, 
Willesden Green, London, N.W2. 


| “SMALL POWER” 


MOTORS & DYNAMOS. 


THE 
SMALL POWER DYNAMO & MOTOR CO., Ltd., 
OLD LANE, OPENSHAW, MANCHESTER. 


E. DAWSON & CO., 


LAMPS & WALWES. 
Loud Speakers, Wireless Sets, 
Dry Batteries, Head ‘Phones, &c. 


10, Gray’s inn Road, London, W.C. q. 


(Phone: Holb, 5841-2. 


FOR X-RAY, ULTRA-VIOLET 
AND ALL OTHER 
ELECTRO-MEDICAL APPARATUS 


Write to— 
THE MEDICAL SUPPLY ASSOCIATION, LTO. 
167 te 186, Gray's inn Road, LONDON, W.C.1. 
See our Advt. on p. xxxv. of this issue. 


SAXONIA co. in JULIUS SAX 
Ex, 1895, GREENWICH. BELLS 1855. “MEMS8”—BETTER and 
EXTRA FLEXIBLE CABLES and CORDS. and BETTER. 
V.LR. and Asbestos covered. Wall Plugs. 


Advertisement Index, see page xtiv. 


Official Notices, see Sup. 26. 
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-—CONDENSER TUBES 


Tubes in Copper, 


er Aluminium Bronze, 
(@9/90, 70/80, 60/40 ete.) 


For ' Power-Station Plant, in all 

Standard and: Special Alloys, 

’ Sole Makers of “ BEMAL” Brass Condenser Tubes, 
Deliveries from Stock. 


Sy ‘and other alloys. 
SYDNEY agp (BUNNERONG) 
LEEDS - + ENGLAND. 
Yortshire™: ‘Cupro-Nickel Coadeaser Telephone 20031 Telegs: Tubes, Leeds.” 


Tubes are being supplied. SS 


THREE CYLINDER 20,000 K.W. 3,000 R.P.M. TURBO ALTERNATOR. ‘ 
RICHARDSONS WESTGARTH-BROWN BOVERI 
TURBINES & TURBO ALTERNATORS 
ALSO | 
CONDENSERS, DEAERATORS, FEED-HEATERS 
AND 
i “NESDRUM” WATER TUBE BOILERS. 
RICHARDSONS, WESTGARTH & co. LTD. 
Tel. No. : 2171 WEST HARTLEPOOL. HARTLEPOOL ENGINE WORKS; 


jon Condenser Plates. Weekly 
gneto Wi Trades.” 


IF YOU REQUIRE A WAIL THAT WILL NOT BECOME Le | 


Come Off 
in Driving, or Shanks 
Break 


SHEETS, RODS, TUBES, BUSHES, DISCS, WASHERS. 


SEND YoUR ENQUIRIES FOR ABOVE TO THE NAIL BENT AFTER es I Gar- 


AUSTIN & HAYES, | | 
Mountview 1476 247, SHAKESPEARE ROAD, S. E. 249 


| 
sail Mi 
OR.KGHIRF Ate 
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** Heatrae’”’ Hot Pipes provide an unobtrusive and 
highly efficient system of heating at minimum 
working cost. 

Supplied in various loadings and any lengths up to 
14 ft. Finished m very attractive bronze enamel. 


“‘Heatrae’’ Hot Pipes are very strong and are fitted 
with a highly efficient element of long wearing 
qualities. 


Exceptionally competitive prices. Literature post- 
free on request. 


Electric Fires Ltd., Norwich. 


“ WESTMINSTER ” 
‘BRUSH HOLDERS. 


Ul 


r Holloway, 
PRondonN 


The Last Word ir 


‘Vulmos 


—:-— GENUINE 


0,000 SUPPLIED. \ULCA NIZED 


© FIBRE o 


& MOTORS. PARTRIDGE PRESSURE DETEOTORS. ETS: 
“PARTRIDGE” EARTHING PHOTOGRAPHIO ARC LAMPS. INSULATORS: WASHERS: 
DEVIOES, MEDIGAL ARG LAMPS. 
4 


Manufacturers of— 


| — BUSHES-ETC. — 
ii The WESTMINSTER ENG. CO., Ltd., MOSSES & MITCHELL 


Telephones : Willesden 1700-1701. WILLESDEN JUNCTION, N.W.10. -GOLDEN LANE:-LONDON-: E-C: 
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REMOTE 


OF PLANT 


2D 
the AGG 


THOMAS 


WORSLEY St- HULME: MANCHESTER} 


SWITCHBOARDS. 


ALTERNATORS, 
A.C. MOTORS, 
AIRCRAFT 
GENERATORS, = 
BATTERY 
CHARGING PLANT, 
D.C. MOTORS, 


FREQUENCY | 

CHANGERS, 

H.-T. D.C. 

GENERATORS, 

MOTOR 
GENERATORS, 
PATENT PLANER 
REVERSING DRIVES, 


ROTARY 

CONVERTERS, 
SWITCHBOARDS FOR USE WITH SWITCHBOARDS, 2 
GENERATORS INSTALLED IN AN TELEPHONE == 
AUTOMATIC TELEPHONE EXCHANGE. EWTON BROS. | POWER RINGERS, 2 
LONDON OFFICE: (DERBY) Ltd., 
IMPERIAL BLDGS., KINGSWAY, W.C.2. Tel. : “ Dynamo-Derby.” = = 
TELEPHONE: HOLBORN 0531. “Phone: 9658. DERB 


Devel 
= 
j 


= 
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The photograph shows 
a 2,000 K.W. Machine 


THOROUGHLY 
RELIABLE AND 
SATISFACTORY 

OPERATION 


» 1928, | 
December 28, 1928, By 
| 4 
> | 
— 
2 Live pool Corpo} 
Z Cardiff Corporation 
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HICK- 
HARGREAVES 


ensures pure gas-free feed water 
supply to Boilers. Adaptable to 
any existing system. 


PREVENTS CORROSION 


INCREASES BOILER 
EFFICIENCY 


REDUCES 
MAINTENANCE COSTS 


We shall be pleased to demonstrate the operation. of 
this plant any time at our works. 


HICK, 
HARGREAVES 


& CO., LTD., 


BOLTON — ENGLAND 


London Office: - - 57, Victoria St., S.W.1. 


= 


= 


Warns 


December 28, 1998, 


Canning Chromium 
Plating Equipment 


Outstanding Features. 
PLANT.—Simplicity of Design and Efficiency in Operation, 
PRODUCT.—High Finish, Brilliant and Beautiful ; Harder 

than Steel; Resists erosion and distortion; 
Does not corrode nor oxidise. 
Make full use of the Canning Laboratory Service to solve 
your Plating Problems. 


Manufacturers of Equipment used in all Electro- 
Plating Processes. 


Great Hampton Street, BIRMINGHAM 
-LONDON AND SHEFFIELD. 


SEE 
HOW IT GRIPS. 


CONNECTORS. 
PERFECT INSULATION. 


Stoeked by all usual factors and suppliers or can 
be obtained direct from 


J. MARTIN BLAIR, 


Audrey House, Ely Place, LONDON, E.C.1. 
Telephone: Holborn 0022. 
Adents: 
Messrs, PATERSON & SERVICE, 88, Bath Street, Glasgow. 
» W.E. BEARDSALL &CO.,LTD.,5, Victoria Bridge, Manchester. 
» FLEXIBLE BEND CO., 5, North Street, Newcastle-on-Tyne. 
» ‘'T.B.MORLEY & CO., LTD., Jameson Street, Hull. 
» SANTON LTD., Dock ‘Street, Newport, Mon. 
W. SCOTT HARLAND, Esq., 13, Montpelier Road, Purley. 
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Pear. 


"Phone : Brixton 3498. 7h, King Street. 
comes: QUFENS RD-ASTON-BHAM 1255. 


TURBINE DRIVEN FEED PUMPS. 


DIRECT ACTING FEED PUMPS. 


HALL FEED PUMPS 


ARE TO BE FOUND 
IN MOST OF THE 


LEADING POWER SUPPLY 


UNDERTAKINGS 
IN THIS COUNTRY 


A Postcard to us 
will bring full particulars 
to you per return. 


TBE ELECTRICAL REVIEW. vii 
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WHALEBONE LEATHEROID CELORON 


AR IMPROVED GRADE OF FIBRE. DIAMOND INSULATION. A BAKELITE MATERIAL, 


DIAMOND FIBRE CO.,L™-75:, Queen Victoria St., LONDON, 


ELECTRIC 
SPOT-WELDING 
MACHINES. 


ANS! Fans for this and that 
matter of ventilation . 
little fans to big fans . . . . cool 
and consistent fans... . 
cient and reliable fans ... 

strong and silent fans . . 
electric and belt driven fans . . . 


CYCLONE FANS! 


Great fans to induce draught 
in chimneys . . . . fans to suck 
away dust .... or steam, refuse, 
shavings ... ., fans to blow 
warm air or cold . . . . all sorts 
and conditions of fans. 


poses whatever? Tell 
GA EN us.... and ask what 
or our General Book- 
LONDON. a. 


Moulded Cord-Grip Adaptor. 


1. More substantial in design and 3. No strain on terminal wires. 
construction. 4, Far simpler in design and infi- 
2. Bigger and better. nitely more efficient. 


For the same reason you demand a Cord-Grip in 
a Lampholder, insist upon one In the adaptor too ! 


ASHDOWN 


ten Perry Barr, B’ham. 


Segme 


Jy) 


Sound 
Electro 
Toucht 


4 | | | 

% | 

| 
Cam FE AN 

i 
| Messrs. | 
A BETTER 

: Adaptor— 

: Price! | 


| TB.T. ELECTRIC COMPANY, L” 
pe 171, QUEEN VICTORIA ST., 
LONDON, E.C.4. "Phone : Central 3300-3301. 
| 36/37, UPPER STREET, \E.C.4. 


Wl 


With 
Little Giant 


Portable 
The Tangent Ironclad Power Electric Drills 


Bells are renowned for their 
reliability and are used for 


all industries. They have FoR drilling holes in metal or wood, the 
become the standard bells for Little Giant” meets the demand for 
working direct from A.C. or Portable Electric Drills that give rapid 
D.C. power mains up to 250 work in comparatively unskilled hands. 


volts. They are laminated for 


A.C. and can be obtained in OUTSTANDING FEATURES : 


cast-iron cases, which make Ease of Manipulation. High Drilling Speed. 
TANGENT IRONCLAD BELL them weather-proof and rot- Conveniently placed Ball Bearings 
Sound Signals include proof. High and low voltage. ; Trigger Switch. throughout. 
otor - Syren, Light Weight. Air-Cooled Motor. 
Touchtone Horn, etc., Tlustrated Booklet sent free on request, 
etc. Write for Catalogue 14, 2nd Edn., with full particulars 
of our ‘* Little Giant'’ Drills and Grinders 
We are exhibiting at the British Industries Fair, Birmingham. 
London : February 18th to March Ist. 1929, Stand 16, F.4. Call and see us. 
25, Vietoria Street. Newcastle- 
SW.1. 
amgent House. 
Backer See. | Consolidated Pneumatic Tool Co., 
atson, OyTD 
19, Clarence Street. GENTz.C Limited, 
Established 1872 Egyptian House, Piccadilly, London, W.1. 
Main Works: Fraserburgh, Scotland. 
GENT & CO., LTD., Faraday Works, LEICESTER. Branches all over the world. 


GLASGOW OFFICE & STORE : NEWCASTLE OFFICE & STORE : 
Messrs. SHIMWELL, ALEXANDER & CO., 10, CARRICK STREET. Messrs. ELECTRICALS LTD., 13, SAVILLE ROW. 


STEVENS 


STREET, 
BIRMINGHAM. 


ON 
APPLICATION. 
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FERRANTI 


N 


INSTRUMENTS. 


Dead-beat instruments of greater 
accuracy than that to which you 
are accustomed. 


These instruments have precision 
character. They are beautifully 
made and thoroughly tested and 
proved before issue. 


There is use for them in many 
places where more expensive 
instruments are now used. 


FERRANTI L” 


Hollinwood, 
Lancashire. 


Specific Insulation: 


9,000,000 megohms 
after 24 Hours in 


Dielectric Strength: 
6,000 volts per mm. 


HIGH MECHANICAL 
STRENGTH. 
COPIES OF TESTS 
ON APPLICATION. 


THE SILUMINITE 
INSULATOR CO., LTD. 


PANEL 


Supplied to a 
London Sub - Station 


by 
THE BRITISH 
THOMSON-HOUSTON 
CO., LTD. 


Specialities : 
PANELS, 
BASES, 
ARC SHIELDS, 
MOULDINGS and 


INSULATORS of 
all types. 


ERITH, KENT. 


Telephone :—Erith 333. 
Telegrams :—Siluminite, Erith, Kent. 
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DI-ELECTRIC STRENGTH 


3352 VOLTS PER MIL 


and after 48 hours’ immersion in water 


2784 VOLTS PER MIL 


SPECIFIC RESISTANCE 
5°9 x 10% 
ARE OFFICIAL TEST READINGS OF 


Heat and Humidity dangerously 
lower the di-electric strength of 
: most insulating varnishes. : 


ENSURES SAFETY 


AT ALL WORKING TEMPERATURES AND 
UNDER VERY EXACTING CONDITIONS. 


When heated from 15° to 90° C. 
its di-electric strength 
falls only 18°5°/, 


When immersed 48 hours in water 
its di-electric strength 
falls only 17°/, 


The Insulation Resistance 


EQUALS THAT OF 
GOOD RUBY MICA. 


Full particulars on application to 
Sole Manufacturers :— 


GRIFFITHS BROS. & CO., 


LONDON, LTD., 
Paint, Enamel and Insulating Varnish Specialists, 


MACKS ROAD, BERMONDSEY, S.E. 16. 


AGENTS ALL OVER THE WORLD. 


“MEMS” 
complies with 
Regulations. 


The “‘MEM8’”’ §all- 
insulated switch and 
fuse unit is now provided 
with an insulated shield 
over the switch contacts; 
it is, therefore, impos- 
sible ‘‘ inadvertently 
to touch live metal. 
even when the cover is 
removed. 


Thus the very last 
objection to the use of 
MEMS” in each and 
every position is re- 
moved, and this new 
money - saving switch 
and fuse can be used 
with perfect confidence 
on the most exacting 
job, and even in factories. 


USE “MEMS” 


and 


SAVE MONEY. 


LONDON, 


Also at 
MANCHESTER, GLASGOW, 


CASTLE, LEEDS, BRISTOL, BELFAST, DUBLIN. 
SYDNEY, BOMBAY, JOHANNESBURG, SHANG- 


HAI and BUENOS AIRES. 


AND ALL BLECTRICAL WHOLESALERS. ae 
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Over Six Hundred Pages 
of “Everything Electrical” 


2nd Edition of the SUNCO 
GENERAL CATALOGUE now ready! 


This new edition of our “Everything Elec- 
trical” Catalogue is now ready, and will be 
available for distribution very shortly. 


qjite its predecessor it is a complete buying 
guide covering the whole field of electrical 
supplies, apparatus and appliances, but the 
present edition has been enlarged to over 600 
pages, giving up-to-date information and prices 
of an immense range of items. 


q No progressive Contractor should be without 
this list. It is a veritable mine of informa- 
tion, set out, too, so that quick reference to 
any required article is an easy matter. If you 
are not on our mailing list write now so that 
we may reserve a copy for you. 


=, 
THe SUN ELECTRICAL Ide 
1 18- 1 20, Charing Cross Road, DAV 
cent, London.”’ LONDON ,W.C.2. (10 lines). (Associate 
53-57, . 
LEEDS: 49-50, Park Place. NEWCASTLE-ON-TYNE : 112, Pilgrim St. Telephones 
Telephone—28511 (2 lines). Telephone—Central 3728. 
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The Economies 
of the Paxman 
“Economic” Boiler. 


|. The saving in fuel. One user states his savings 
are £1,000 per annum. 

2. The saving im space. It occupies little more 
than half that of the equivalent Lancashire 
Boiler, and is often the only type that can be 
installed in the space available. 

3, The saving on the boiler house—much smaller 
building required. 

4, The saving in freight. On shipments abroad 
this is enormous, and quite appreciable on local 


transport. 
5. The saving in brickwork—an item in the brick 
set ‘ Economic " —a big item in the Self- 


Contained “ Economic.” 
6. The saving in maintenance. One Engineer’s 
repairs cost him only a few pounds per annum 
in thirteen years. 
7. It needs no economiser. 


Recent Orders include :— 

Army & Navy Co-operative Society, Limited. 
London Co-operative Society, Limited. 
Crittall Manufacturing Co., Limited. 
London Midland & Scottish Rly. 

Bognor Gas G& Electricity Co. 
London & North - Eastern Rly. 
Lymington Gas Co. Ltd. 
Gillman G& Spencer, Ltd. 
Express Dairy Co., Ltd. 
J. Lyons & Co. Ltd. 
Colchester Gas Co. 
Achille Serre, Ltd. 
Middlesex Hospital. 
Steyning Gas Co. 
Burnley Gas Co. 
London Hospital. 


It is the 
Ideal Power-House Boiler. 


Write for Catalogue H 847 to— 
DAVEY, PAXMAN & CO., LTD. 


(Associated Firm of AGRICULTURAL & GENERAL ENGINEERS, Ltd.), 


53-57, Aldwych House, Aldwych, London, W.C.2. 
Tékephones : HOLBORN 4966-7. Works : COLCHESTER. 


SPECIAL 
OFFER 


Write at once for Special 


STOCKTAKING CLEARANCE PRICES 


FOR 


240-250 VOLT 


*CARMENTA” 
VACUUM CLEANERS 


ONLY A LIMITED NUMBER AVAILABLE. 


THE ELECTRICAL EQUIPMENT & CARBON CO., LTD., 
107/109/111, NEW OXFORD STREET, 
LONDON, W.C.1. 


& OIL SWITCH INSULATING 


OIL 


with utmost care to ensure freedom from 
a and supplied in perfectly dry containers. Does 
not deteriorate in store. Conforms to B.E.S.A. Speci- 
fication, and has a breakdown voltage of 


35,700 Volts! 


Also 


SPECIALLY REFINED OILS 


for STEAM TURBINES, DIESEL and OIL ENGINES, 
STEAM CYLINDERS, CRANK CHAMBERS, BEARINGS, 
DYNAMOS, GENERATORS, MOTORS & MACHINES ; 


TRANSFORMER 


quay GREASES Gears, ete. 


Write for 
SAMPLES, QUOTATIONS, 
— and 12-pp. Booklet. 


CYLINDER 


32/38, Southwark Street, 
LONDON, S.E. 1. 


- Hop 3140 (7 lines 


and “FISKE” Pure Petroleum-base | 
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Ihe Sipser Safe Sats for Kart 


Service Henley 


Cut-outs from Pluboards from ||| | 
stock stock 


HARDWOOD RIGHT THROUGH. 


There is an ISCO Service Cut-out to Henley Plyboards are made right through ¥ 
meet almost every requirement, and nearly from the best quality birch plywood . 
all standard patterns can be obtained from obtainable. They are stained all over, ws 
Henley Branches. Moreover, since all varnished at the back, and hand polished c 
parts, wherever possible, are interchange- on the front face and all edges. Double S 
able, a small stock in your own stores length insulators for use at the back of r 
enables you to assemble mounted sets of the boards give ample clearance between 7 
various patterns without delay. the board and the wall. ‘ 
Standardization is one of the reasons for The insulators come from a Staffordshire 7 
the low price of ISCO Cut-outs, which, pottery, the wood screws are of Birming- ‘ 
combined with their quality, explains why ham manufacture, and the Rawiplugs f 

they are used by the majority of supply and boards are made in London. Buy 
engineers in this country. Britssh. I 
Thirteen sizes of Henley Plyboards are stocked at v 

Full details of ISCO Cut-outs are in Henley Branches. They are conveniently packed in 
List WLS. the necessary insulators, 
KDINBURGH 15, South St. Devid Street. Se eee LIVERPOOL 7/4. Duke Str A 
BELFAST Fountain 3 the counter at SHEPRELD at Suet BU 

REWCASTLE-ON-TYNE Pandon Biden Manen, these HENLEY Branches. BRISTOL 


W.T.HENLEYS TELEGRAPH WORKS CO.LTD.. HOLBORN VIADUCT, LONDON, EC 
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Compound 


||| Boxes from Bucketsfrom| 
stock stock 


gh Henley Lead Service Boxes may be The Henley Compound Bucket is more 
od obtained from stock in all sizes. They thana pail. It is stoutly made of mild 
er, come to you packed in corrugated sheet steel, with curled and pressed 
ed cases, and can be put straight into seams and with the spout welded to 
le store as received, to be re-issued, when the bucket. The bottom is strengthened 
of required, in a serviceable condition. with a mild steel ring shrunk on to the 
= There is no risk of damage in transit body. A one-piece pressed steel cover 
or in store. with external flange prevents the ingress 
Te They are made of pressed lead, and of rain. All parts are heavily gal- 
8- are therefore uniform in shape and vanized. In short, it is a bucket that 
~ free from porosity. will give years of service. 
Full particulars of the complete range, List UM1 gives full particulars of this 
- which includes cast-iron protection bucket ; also of compound and jointing 
rs, boxes, are given in List UCD. accessories. Yi 
EDINBURGH - 15, South St. David Street. — LIVERPOOL . -_.- 37/41, Duke Street. 
ret CARDIEF- , - > Burt Sweet Rocks. Buy over the counter at Bread Chambers 
reet. 


W.T.HENLEYS TELEGRAPH WORKS CO.LTD., HOLBORN VIADUCT, LONDON. ECI 
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Present no difficulties 
to users of 


HART 


THE BATTERY OF QUALITY 


at first essential of electri nea 
lighting, installations HART ACCUMULATOR, 


Telephone s:- Maryland 1361. 1362. 1363 and 1364 
RELI ABILITY OF SUPPLY Branch Offices «nu Showrooms.-BELFAST. BIRMINGHAM. BRISTOL.CARDIFF. 
DUBLIN. GLASGOW. ANCHESTER, WESTMINSTER & YORK. 


the Times 


“Step by Step.” iil 


| 
Wi 


Dpeards of 4,000,000 Stromger 
Awsomatic Telephones on order 
ov wader construction through- 
out the world. 


In public telephone service, Strowger Robots, the mechanical equivalents 
of the old time telephone operators, are already serving the world to the 
tune of over 4,000,000 stations. In a private capacity they can serve you 
and give telephone facilities unequalled for speed, accuracy, privacy, and 
above all reliability. 

Send for particulars of any capacity of Strowger Private Automatic 
Exchange. The type illustrated serves up to 10 lines. 


AUTOMATIC TELEPHONE MANUFACTURING CO., Ltd., Strowger Works, LIVERPOOL 


a 
| 
| 
ie 
| 


ij 


December 28, 1928. THE ELECTRICAL REVIEW. xvii 


Close Voltage Regulation 


The close voltage regulation of Westinghouse 
Induction Voltage Regulators is due to the 
high-speed operation of the primary relay, and of 
the cover-mounted secondary relay and motor. 


Cover-mounted Secondary Relay, Rear View 


1/10 second after the feeder voltage changes, the 
primary-relay contacts close. 


1/30 second after the primary-relay contacts close, 
the secondary-relay contacts close. 


> 


a» De 1/10 second after the primary-relay contacts close, 
the motor starts. : 


1/5 second after the primary-relay contacts close, 
the motor attains full speed. 


3/10 second after the feeder-voltage changes, the 
motor attains full speed. 


1/20 second after the feeder voltage returns to nor- 
mal, the primary-relay contacts open. 


Hole 1 LEE 1/20 second after the primary-relay contacts open, 
ele: the motor stops. 
¢-Kv-otanderd 1/10 second after the feeder voltage returns to nor- 


mal, the motor stops. 
WESTINGHOUSE ELECTRIC INTERNATIONAL Co., 
150, Broadway, 2, Norfolk St.. Strand, 
New York, U.S.A. London, W.C., ENGLAND. wy 


Accessories 
Cables: WEMCOEXPO,” New York or London. 
WESTINGHOUSE 
ELECTRIC 


X 70620 
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Contract 


for a complete Two-solution Foam 


H 


System for the protection of the 


AUSTRALIAN COMMONWEALTH 
GOVERNMENT 


TANK FARM at PORT DARWIN 


has been obtained by 


FOAMITE FIREFOAM LIMITED, 
55/57, Great Marlborough Street, LONDON, W. 1. 
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$5 

# Were approved by the Board of Trade 

i back in 1908, 
The only BRITISH TIME SWITCHES # 
to be passed by the UNITED STATES 8 
BOARD OF FIRE UNDERWRITERS. #8 
Control the Electric Street Lighting, not 
only in the chief cities and towns in the 
British Isles, but in every Continent. 


have been on the market for 22 years and 
have been the leaders all the time. 
They are yet! 


are made for every purpose, for currents 
from 0°! to 1,000 amperes, and voltages 
up to 6,600. 


39 
THE NAME OF “ VENNER”’ ts so associaTeD WITH TIME SWITCH PRACTICE 
THAT IT HAS BEEN ACCEPTED BY THE PATENT OFFICE AS A REGISTERED 
TRADE MARK. 


SAFETY FIRST-and ALWAYS-ORDER VENNERS. 


HH 


CATALOGUES ON REQUEST. 


45HORSEFERRY ROAD, WESTMINSTER. LONDON.S.W1. xe. CLOXWICHES , PHONE, LONDON. 
FOUL 
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improve results. Write for a copy. 


SWITCHGEAR 


Australia House, London, W.C.2. Blackfriars House, Manchester. Essex House, Temple St., B'ham. Bank of L’ pool Chbrs, Park Row, Leeds. 


| ‘B.B Type GYROMETER 


SHOWS SPEED AT 
A GLANCE IN REVS. PER MIN. 


E make all kinds of Indicators 


and Recorders for Pressures, 


Speeds, Level & Flow of Water, &c. 


Air Compressors, Steam Pumps, Valves, &e. 


SIR W. H. BAILEY & CO., LTD., Manchester. 
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Under her hand! 
HE control of this electrically driven printing press is right 
under the operator’s hand. The control box comprises a ; 
push button for starting, another for “‘ inching” and a central 
“stop ” lever, which can be quickly operated in an emergency. 
Speed control can be ignored for the speed is set before each run to 
suit the forme and paper, and thereafter the motor accelerates to that 
speed each time it is started. Protective devices prevent damage to 
the motor or to the operator, since “live ” partscannot be touched. ower Lid Ipswich, ay Wve 
For other types of press, a small push button station (working in comprising :— 
conjunction with an automatic regulator) allows complete control of 
setting and Accelerator for running 
the speed from the working position. motor up to set speed. No-volt and 
Booklet No. 245 C will show you where Brookhirst experience 
on Printing Press drives can enable you to effect economies and reg ee ee 


CHESTER 


SELL US YOUR Son 


Capper Pass Sonls 


SMELTERS REFINERS 


$s BEDMINSTER SMELTING WORKS BRISTOL 
= TELEPHONE 6060 (3 LINES) TELEGRAMS | “PASS BRISTOL 
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Economy figures very prominently in YO U 

industry to-day, and to the power user it EC 0 NOM Is | nv G 
applies with extra force. Cheap power is the 

universal demand and in designing the 


Clayton-Babcock Cold Starting Oil Engine . 
this fact has been specially borne in mind. 


It has been the object of the designers to produce: an engine which is robust, 
extremely simple and economical in operation. A glance at the illustration will 
prove the former, while the latter is borne out by the large number of satisfied 
users. 


The symmetrical design of the cylinder head eliminates the possibility of fractures, 
and as all complicated valves and valve gear have been dispensed with the main- 
tenance charges are almost negligible. 


The gaining of the Silver Medal—highest award—at the Royal Dublin Society’s 
_ Show is conclusive proof of the high merits of the Clayton-Babcock engine. 


May we mail our Catalogue E376 to you? 


CLAYTON & LTD., 
ENGINEERS LINCOLN 


COLD 
STARTING 


HEAVY OIL ENGINE 


SIZES 30 B.H.P. TO 150 B.H.P. 
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THE PIONEER 


FIFTY YEARS AGO | < 
TURNER BROTHERS 
ASBESTOS COMPANY 
CONSISTED OF FIVE 
MEN: TO*DAY THE 
TURNER AND NEWALL 
GROUP COMPRISES 


ASBESTOS MINES, IN- 
CLUDING THE LAR- 
GEST PRODUCING UNIT 
in THE UNION cr SOUTH 
AFRICA, & OVER 5,000 
EMPLOYEES. 


“There’s no sense in going further—it’s the edge of cultivation.” 
Kipling. 


an Industry, if it is to survive, there must always be those that give brains and capital freely in 
the attempt to win better and still better value for the users of their products and whose trail 
of progress is blazed by rejected ideas and scrapped equipment. 
EBONY “SINDANYO” represents seven continuous years of scientific investigation in the 
laboratory, the workshop and in service; it is no accident, as are the materials it is rapidly 
superseding, but is to-day exactly what we intended it to be when first we set out to produce it, 
ten years ago. 
There is no valid reason why any manufacturer of Switch and Control Gear should continue to 
= mount apparatus on the unscientific materials that were only just good enough at the birth of the 
Electrical Industry and which, under to-day’ s conditions, are fundamentally unsound, when the 
use of Ebony “Sindanyo” not only raises the standard of quality of the complete product, but 
actually materially reduces the total cost of production of the unit. 


One of our Engineers is at your service at all times to discuss this unique material with you. 


66 


INSULATING BOARD 


‘DIELECTRIC: HOMOGENEOUS: STRONG: 
TURNER BROTHERS ASBESTOS COMPANY LTD., ROCHDALE, ENGLAND 


Manufacturers of 
ASBESTOS 
Electrical; Electro-Chemical and 4d Mechanical Engineering Industries 
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Ebony “‘Sindanyo' 
Panels. Reproduced 
" courtesy of The 
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Twenty years’ specialised experience is 

wm embodied in the design of ‘* Empire” Con- 
tactors. A complete range is standardised 
from 25 to 500 amperes for all standard 
voltages and periodicities. They are 
simple and robust in design, and suitable 


for the most severe conditions of service. 


ELECTRIC CONTROL LIMITED, 


EMPIRE WORKS, BRIDGETON, GLASGOW. 


ELECTRIC 


E ARE PIONEERS in 

the design and manufacture 

of lifts of all kinds. These 
British lifts backed by 70 years’ 
experience have earned a world 
reputation for economy in work- 
ing and great reliability. They a 
embody every modern refinement. a 
We undertake complete installations. 
Write for our “Classifile” folder No. 101, 
and you will there find our catalogues. 


ay: 


PICKERINGS LIMITED, 
Globe Elevator Wore - Stockton-on-Tees. 


Stockton-on-Tees.” 


and 579. 
Also at 
LONDON. NEWCASTLE- *BRISTOL. 
3, gaz ON-TYNE. 
Ta Vines 5812, Milburn Home, 


MANCHESTER. 


Clarence F. O. Burnley, 


Ch 1919 
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Established 1814. Telegrams : “QUALITY” Worcester. Telephone: 160 Worcester, 


“SAFETY prevents ANXIETY ” 
AND ouR PATENT No. 225088/24. 


LAMP PILLARS 


ARE THEREFORE 


FAST BECOMING 
LAMP PILLARS 


OF THE 


FUTURE. 


CAN BE CARRIED OUT IN ANY DESIGN TO SUIT CUSTOMERS. 
New Design No. 1444. 


DESCRIPTION : 


SECTION 


SAS SSS 


This patented construction of Lamp Pillar is applicable to all sizes of 
Pillars and provides a WROUGHT CONSTRUCTION throughout from bottom 


of underground part to top of Pillar WITHOUT ENCROACHING on the 
space for Switches, etc., in the Base, as is THE CASE when a Wrought Pole 
Shaft is carried right through the Base ; thus enabling a MUCH SMALLER 
BASE to be used and such as will not UNDULY ENCROACH on the Pave- 
ment Space. 

N.B. 


This No. 1444 design of ‘“Safety-First” Pillar gives the wrought 
skeleton throughout consisting of two 4” x 2” mild steel Channels, rivetted 
on to a mild steel tubular shaft of 4” bore x }” thick. 


It will be noticed that looking end-on at Base Body it only measures 
some 9” wide outside and yet gives a clear internal space to take appara- 
tus of 224” high x 10)” wide x 73” deep. 


N.B. The Base can have either two Doors or one Door and fixed 
FRONT view. 2K panel. END VIEW. 


Prices and Particulars on application to the SOLE MAKERS: 


HARDY & PADMORE LTD., 


WORCESTER - - - ENGLAND. 


Makers of Wrought and Cast Feeder and Transformer Casings. 
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SIEMENS BROTHERS & Co., LTD., | © 
WOOLWICH, LONDON, S.E.18. 


And at Belfast, Birmingham, Bristol, Cardif,, Dublin, Glasgow, Leeds, Liverpool, Manchester, 
Newcastle, Sheffield, Southampton. 
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EAS 


On this page every fortnight will be featured some aspect of our overseas 
activities. We commend the pages to your interest _ and attention. 


Records 


Here are two modern factories which 
make records every day—thousands of 
them. Theyare bothin Sydney, N.S.W., 
and both are wired throughout with 
Henley Cables. 


The Gramophone Company—famous 
all over the world as manufacturers of 
“His Master’s Voice’? gramophones 
and records and Columbia Grapho- 
phone Limited, equally famous for 
“the record without scratch ” — both 
demand the highest quality materials. 


They are wired with Henley Cables— 
as famous, in their own field, as His 
HENLEY . Master’s Voice and Columbia gramo- 
SERVICE phones and records are in theirs. 
Famous because of their reliability; 


f ‘a6 gut their high quality; and their long life. 
HENLEY CABLES 


W. T. HENLEY'S TELEGRAPH WORKS COMPANY, LIMITED, Holborn Viaduct, LONDON, E.C.1. 


OVERSEAS BRANCHES: 
ARGENTINE.—Buenos Aires: Peru, No. 8; Piso. 4. 
AUSTRALIA.— Melbourne : 205-7, William Street. Sydney: 83, Clarence Street. Brisbane: 59, Elizabeth Street. 
Agencies at:—Adelaide, Perth, Newcastle, Hobart (Tasmania). 
INDIA.—Calcutta : Henley House, Old Court House Corner. Bombay : Henley House, Ballard Estate. 
M. Delhi, Colombo, Lahore. 


A 
SOUTH AFRICA.—Johannesbure 17-20, Standard Bank Chambers ¢P.O. Bor 5015). Agencées at :—Capetown, Durban, Port Elizabeth, Loureneo Marques, Bulawaye- 


OVERSEAS AGENCIES: 

Janeiro: Henry Rogers, Sons & Co, (of Brazil), Ltd., 5. Rua Visconde de Inhauma, 85, Caixa Postal, 

Sac Paulo: Henry Rogers. Sens & Co. (of Brazil), Ltd., Rua Jose Bonifacio. 47 - — 

CORA The Jardine Engineering Corporation, Ltd., 8A, And at :—Hong-Kong, Tientsin, Harbin, Mukden, Tsingtao, Peking. 


MEXICO. FRANCE.—Paris : Ad. Seghers, 4, Rue de la Michodiére. 
WEST AFRICA The Niger Lid. aid Companies French 
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Straits 


some distance above the famous Suspension 
Bridge, nestles the little holiday-town of Llan- 
fairfechan. The illustration shows the sea-front, 
with Anglesey in the distance, and an 
Angle and Sectional Pole on the Henley Over- 
head Line which Henley Engineers are erecting 
for the North Wales Power Company. 


ii F The Suspension Bridge over the Menai Straits 
is an example of engineering skill. So is the 
Henley Power Line. Carrying Heat, Light, 
and Power to outlying Mines and Factories, and 
remote villages, the Henley Power Line bridges 
the gap between power station and consumer by 
the best possible method known to engineers. 


We manufacture 
AERIAL CABLES 
of all types. 

Let us have the 
opportunity of 
quoting for your 
mext requirements. 


We are proud of the part which we have taken in 
this march of progress. And proud of the fact 
that Henley Lines are trouble-free lines and re- 
liable lines. Our experience is at your service. 


OVERHEAD LINES 


W. T. HENLEY’S TELEGRAPH WORKS CO., LTD., HOLBORN VIADUCT, LONDON, E.C.1 


Branches at Aberdeen : 8, Union Row. Belfast : 26, Fountain Street. Birmingham : Broad Street Chambers. Bristol : 11, Nelson Street. Cardiff: 5, Burt Street Docks. Dublin 
43, Dame Street. Edinburgh : 15-17, South St. David Street. Glasgow : 59-61, Waterloo Street. Leeds : 95, Albion Street. Liverpool : 37-41, Duke St Manchester : 4, Marble 
Street, Spring Gardens. Middlesbrough : Norton Street. | Newcastle-on-Tyne : Pandon Buildings, Manors. Norwich : 19, Prince of Wales Road. Sheffield : 24, York Street 
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THE DISTINCTIVE FEATURES OF THE 


‘KING 


BOWL FIRE 


The strong ELEMENT GUARD of novel design 
which permits easy cleaning of the reflector, and so 
assures efficiency being maintained. 


It also serves as a stand for kettles or other small 
utensils when the reflector is tilted to a horizontal 
Position. D.S. 451. 


The particular form of REFLECTOR which gives a wider distribution of heat than usual. 


The substantial cast-iron BASE which prevents any possibility of toppling over. 
STOCK FINISH—BRONZE. 


List No. D.S. 450, 10’ Bowt, 21/= 
Packed in strong » » DS.41,17 , Bays Deliveries from 
Cartons. Complete as illustrated. : Stock. 


Model 528. 


* The design and construction of this model are exceptional, and 
fully maintain the high standard of Weston craftsmanship. It is a 
small and reliable instrument for General A.C. and Radio Service, 
but should not be classed with the usual instrument that is offered 
for the latter purpose. The sensitivity is remarkably high : 6ma. 


150 and 15 volts.. £3 100 for 600 volts with self-contained resistance. The scale is very 
300 and 150 volts..£4 00 legible and the damping excellent. It is capable of continuous 
600 and 300 volts. . £4 15 0 service at full load and is available for all commercial frequencies. 
150, 8 and 4 volts 
Triple range ...£4 50 
1, 3 or 5 amps.. £3 100 
10 or 20 amps .. £3 100 
30 amps .. ..£4 00 
15, 25, 50, 250 o 
500 fi Bawenead £3 100 STANDARD THE WORLD OVER 


Pioneers since 1888. 


WESTON ELECTRICAL INSTRUMENT CO., LTD. 
15, Gt. Saffron Hill, London, E.C.1. 
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HACKBRIDGE 


THERMAL RELAY 


‘THE large number of enquiries we have 
received for these instruments would 
indicate that their application is not limited 
to Transformer Service. 


They can be used wherever a critical tempera- 
ture (between 50 and 120 degrees C.) is required 
to operate an auxiliary or external circuit, and 
our Research Department is prepared to advise 
and to carry out tests in any particular case. 


Engineers are cordially invited to submit 
problems involving such conditions, and may 
accept our assurance of co-operation. 


HACKBRIDGE ELECTRIC CONSTRUCTION CO., LTD., 


WALTON-ON-THAMES, SURREY. 


Take care the cables you specify for 
that surface installation are not liable 
to mechanical damage, and so become 
unsightly and unsatisfactory in use. 


The tough rubber sheathing of St. Helens 
C.T.S. will not kink or bruise. If 
accidentally hit with a hammer during 

erection the hammer will rebound, the 

cable itself not being in any way affected. 


One man can do a C.T.S. wiring job. 
The cables can be handled with carefree ‘ 
confidence, unwinding easily and quickly sat 
from the reels, whereas other systems 
require continued attention to prevent 

kinking and damage, a trouble unknown in 
with St, Helens C.T.S. 


Use this wiring system which will cut The only tools o 
down your labour costs, make a quick, necessary on a 
sound, clean and _ satisfactory job. C.T.S. Job. 


“Its the little things that matter ”’ 


-ginal 
« The System” 
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(Phone 333.) ST, HELENS CABLE & RUBBER COMPANY, LIMITED, SLOUGH. (’Grams: St. Helens.) ‘om 
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WIRELESS 


Our New Catalogue is ready embodying the latest models of 


Radio Sets (Cabinet and Portable), 
Loud Speakers, H.T. and _ L.T. 
Batteries, Trickle Chargers, etc., etc. 


If you have not received a copy write and 
ask to be included in our Mailing List. 


Drake & Gorham Wholesale, Ltd., 


67, LONG ACRE, LONDON, W.C.2 


Branches :—MANCHESTER : 29, Piccadilly ; BELFAST : 63, Victoria Street ; LIVERPOOL : 9, Granite Buildings, 6, Stanley 
Street: BRIGHTON: 24, Marlborough Place; GLASGOW: 58, West Campbell Street; BRISTOL: 35, Broad Street : 
DUBLIN: 2, Church Lane, College Green. Midland Representative: W.T. BOWER, 184, Jockey Road, Sutton Coldfield. 


Designed in all capacities from 43 to 450 galls. 
over 20,000 ‘Cumulus’ Heaters have been installed. 


J ( 
THERMAL STORAGE TYPE S 


ELECTRIC WATERHEATERS 


FOR ALL PURPOSES 


Here is convincing proof of the effici- 


ency of the “Cumulus Water Heater.” 
210°F 


Pitt 200 


S| 190 
B 


180 


170 
\ 160 
\ 150 
140 
Mourgii 43456789 On 1B 19 May 
ss ass shows the water heated to 196° F., current switched off, and we 
CURVE A no water withdrawn during the test. The water temperature 
rises to 197.2° F., at the end of the first hour, owing to heat stored in the heater send 
passing to the water; 19 hours after switching off the temperature is still 192° F. 
—a fall in temperature of only 4° F. in 19 hours.. This proves the remarkable 
efficiency of the heat insulation. you 
CURVE “B” is a curve approximating to working conditions. Current off further 
throughout the test and an initial water temperature of 196° F. ° 
One-sixteenth of the full capacity (133 gallons) is withdrawn every hour for 16 hours details ) 


and an equal quantity of cold water at 52° F. admitted. At the end ofthe 13th hour 
the temperature of the water delivered is 187° F.. or 9° F., below the initial water 


temperature ; eyen at the end of the 16th hour, after current has been shut off, the Mee! gale eee ee ee 
temperature of the last drop of water originally heated is 142° F. 


NATHAN & ALLEN, 25, Victoria Street, LONDON, S.W.1 
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TOAST-OVER 
TOASTERS. 


Hundreds of homes need 


this appliance. 


To toast both sides of the 
slice without handling and 
to be absolutely sure of 
results—a Hotpoint Toast- 


Over Toaster is needed 


above all else. 


May we send you over- 
printed literature to mail to 
your customers ? 


The Hotpoint 


Electric Appliance Co.,Ltd. 


Head Office : 24 Newman St., London, W.1. 
Musewm 8327 & 8328, “Hotpoint,” Wesdo, London. 


Also 


Hotpoint House, 99, Corporation Street, MANCHESTER. 
(City 3007/8) 
164, Howard Street, GLASGOW = (Central 798) 
18, Chester Street, BRADFORD (Phone 5548) 


Viscosa H George Street, NOTTINGHAM 
sia (Phone 2620) 


FUSE, SWITCH, METER BOX and 
JUNCTION BOX 
CASTINGS in ALL SIZES to YOUR DESIGNS. 


FLANGED MOUNTINGS for OIL SWITCHES, 
TRANSFORMERS and INSULATORS. 


“LIGHT FRAME STANDS or 
HEAVY COLUMNS. 


WEIGHT 1 Ib. to 1 ton. 
Elther Special or Repetition Work. 


BONLEA FOUNDRY, 
THORNABY-ON-TEES. 


"PHONE stocxron } $32, "GRAMS 


Make Plants from 0.5 to 50 kW, also 
Automatic Switchaear Equipment to 
enable the fully Automatic Operation 
and Control of all types of Lighting 
Plants, including 


CRUDE OIL PLARCS, 
Paraffin - Petrol Plants 


| for either 
Direct Running or with Accumulators. 
Range from to Fifty Kilowatts. 


tandardised Components 
utomatic Liabting Plants. | 


Central 2356. 


Austiniite, £td., 


614, Australia House, Condon, W.C. 
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SWITCH OVER 
TO THENEW 
PRINCIPLE OF 


FLECTRIC SOLDERING 


NOTE THESE 
REMARKABLE 
FACTS :— 

You are safe with 
the ZEVA guarantee 
Six months’ life—or 
a@ new one free. 


The ZEVA Guarantee, 
of 6 months’ wear, 8 
hours a day, or replace- 
ment without charge, 
does not signify that 
ZEVAS only last 6 
months—indeed we 
know of ZEVAS which 
have been in constant 
use for several years. 


Remember the average 
soldering irons rarely 
last more than three 
months, and a single 
renewal of the heating 
element costs half the 
original price of the 
tool, 


So that ZE VAS defi- 
nitely save you money. 
ZEVAS, too, arespeed- 
ier, lighter, stronger, 
and are perfectly bal- 
anced, 


There is also the popu- 
lar range of ZEVA 
Electric Crucibles, 
used universally by 
leading manufacturers. 


Write now for free Illustrated Booklet. 


THE AUTOMATIC COIL WINDER & 
ELECTRICAL EQUIPMENT Co. Ltd., 
vept. c, Winder House, Rochester Row, 
LONDON, S.W.1. 

Telephone: Victoria 4350. 


* 


for HIGH VOLTAGES 
‘Formapex’ Miocarta Board 


*‘Formapex’ Miocarta Board 
consists of paper sheets treated 
with ‘Formapex’ gum in a 
specially dehydrated state, press- 
ed together in heated hydraulic © 
presses. Grade P.O. is a general 
purpose grade for high voltages 
possessing an electric strength of 
a very high order as will be 
seen from the curve reproduced 
below :— 


-MICKNESS IN INCHES. 
Ye  % Ne Ne 
100 
— 90 


| 


| 
+ 


MINUTE VALY) 


Grade P.O. is made either black or tan and is 
specially suitable where it is necessary to use a 
board with a very high electric strength and 
intricate machining properties. 

For full details of this and other grades of 
‘F Miocarta Boards and Tubes, send 
' for List No. 11. 


Ioco Rubber & Waterproofing 
Co. Ltd. 
Anniesland «+ Glasgow 


Ag 
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33000 VOLT CABLE 


ESTS carried out on the Cable illustrated 

below proved that this 33,000 volt 
H-type Cable possessed the advantages 
enumerated hereunder :— 


- HIGH FACTOR OF SAFETY. 


LOW DIELECTRIC LOSSES AT WORKING 
* TEMPERATURE. 


1 
2 
3, NO IONISATION UP TO DOUBLE WORKING 
4 
5 


NO IONISATION AFTER HEATING. 
. HIGH CURRENT CARRYING CAPACITY. 


Stondard Telephones and Cables Limited 


Connaught House - Aldwych - London, W.C. 2. 


"Phone : Holborn 8765 (15 lines). 
Works : Hendon, North Woolwich, New Southgate. 


GLASGOW, LEEDS, BIRMINGHAM, MANCHESTER, 


Branches: LIVERPOOL and DUBLIN. 


‘] sq. in. three core 
33,000 v. H-type 
. Supervolt Cable. 
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ct 
symbol of one of the most pro GC 
gressive electrical factories in 
the world. 
: Not only are large stocks of all electrical 
goods ready for mmediate delivery: put 
technical experts are always ready tO advise: 
Current lists; prices and fullest formation 
may be had application to 
LTD:; 
13\; yiCTORIA STREET LONDON: 
igne 
PRICE, 
4 PRICE, 
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A-VIOLET 


BUY DIRECT & 
FROM 


THE MAKERS 


Send for Catalogue 
No. 42 


ULT 


WARNING! 


We would urge that intending pur- 
chasers of any ultra-violet light 


Full facilities for this are given 
at our showrooms. 


THE “MEDISUN” U-V. APPARATUS 


Running Cost : 30 Treatments for 
Threepence. 


fhe ‘MEDISUN' Ultra-Violet Light 
\ Apparatus is of the quartz mercury vapour 
type. It has been so designed as to elimi- 
nate all unnecessary expense, and yet 
/ provide an efficient source of ultra-violet 
radiation, quick in its reaction speed, not 
requiring adjustment, and foolproof in its 
mechanical details. 
Whilst the price of the ‘* Medisun "' is quite 
low, its appearance is really first-class. 
Manufactured in polished aluminium 
throughout, it does not require frequent 
cleaning, is designed to stand on any table, 
weighs only 14 lbs., and is a thoroughly 
reliable piece of apparatus. 


PRICE, for use on direct current - £10 
PRICE. for‘use on alternating current £18 


THE “ TRINITY” U-V.APPARATUS 


Designed to provide the radiation of 
Tungsten Arc, Carbon Arc,and Mercury , 
Vapour Arc, so providing a selection of ¢ 
radiations at the will of the operator. 
Both lamps can be run simultaneously 
when desired, permitting of two or 
more patients being treated at the 
same time. 
PRICE, for direct current £41:0:0 
PRICE, for alternating current £53 : 12:0 


WHOLESALE BRITISH 
RETAIL MADE 
EXPORT THROUGHOUT 


. | THE Dr. PERCY HALL U-V. APPARATUS 


TE “SUNBEAM” U-V. APPARATUS for THE “ JESIONEK” U-V. APPARATUS 
SIONAL USE, fit with Q z Mercury Vapour Desi 1 for whole body and > ‘4 


Designed for HOME USE, the Quartz Burner, and mounted on a well engineered stand, pro- i 

Mercury Vapour Burner is less powerful viding all the necessary adjustments for | or ments only. J 

than our other Models and consumes general applications. Suitable for ScHooLs, HospiTA.s, 
less current. Designed by a Doctor for the use of Doctors. TUTIONS, BATHS, ETC. 

PRICE, for use on direct current £17 : Os. PRICE, for use on direct current- - £35 PRICE, for use on direct current £81 :0:6 

PRICE, for use on alternating ,, £29 : 10s. PRICE, for use on alternating current £51 PRICE, for use on alternating ,, £44:0:0 


= WE CAN SUPPLY ALL MODELS FROM sTocK ™ 


THE MEDICAL SUPPLY ASSOCIATION LTD. 


Aotual Makers of Ultra-Violet Radiation Apparatus of every Type. ee 


167-185, GRAY’S INN ROAD, LONDON, W.C.1. be 


Telephone: TERMINUS 5432 (6 lines). 


TO THE TRADE. We are the ACTUAL MANUFACTURERS of ALL KINGS of X-RAY and ELECTRO-MEDICAL APPARATUS one 


apparatus, with trade terms, post 


December 28, 1928. XXKY 
WA SRD 
= 
apparatus (small or large) should | 
insist on examining by a spectro- i | 
scope the apparatus concerned. 
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FOR OVERHEAD 
POWER TRANSMISSION 


SOLID COPPER 
WIRE 


STRANDED COPPER 
WIRE 


CADMIUM COPPER 
WIRE 


CADMIUM COPPER 
STRAND 


STEEL-CORED 
ALUMINIUM STRAND 
; all in long lengths 


FREDERICK SMITH 


' INCOKPORATED IN THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LTO 


ANACONDA WORKS, SALFORD, neo MANCHESTER 


‘Associated with 


The LONDON ELECTRIC WIRE Ihe LIVERPOOL ELECTRIC 
COMPANY AND SMITHS LIMITED CABLE COMPANY LIMITED 


SS 
“TRADE MARK 
| 
: 
ry 
: 
S 
: D.R.K 
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Large Induction Regulators 


S. & C. Outdoor Type Induction Regulator controlling voltage of 3,500 K.V.A. 
Supply Circuit. Incoming 10,000 to 13,000 Volts. Outgoing 11,000 Volts, Three- 


phase, 50 Cycles. Height, 11 


S &C. Induction Regulator removed from Oil Tank. 


D.R.K. 166. 


ft.; Length, 9 ft.; Width 7} ft.; Weight with 
Oil, 124 tons. 


SWITCHCEAR 


INDUCTION 
LATORS 


Y INSTALLING S. & C. 
Induction Regulators to 
maintain a constant voltage 
you obtain 
Increased Revenue 
Efficient Distribution 
Satisfied Customers 


The latest developments in design and 
construction are embodied in S. & C. 
Induction Regulators some of the fea- 
tures being improved control gear, 
totally enclosed top-plate and silent, 
consistent operation. 


ORE than 25 years ago 

S. & C. made the first 
Induction Regulator in Great 
Britain and it is still in ope- 
ration. Since then large num- 
bers have been supplied, the 
photo below indicating the 
wide range of sizes covered 
by S. & C. designs, Polyphase 
and Single Phase (patented). 


| GWITCHGEAR & LOWANS | 
Old Trafford G Manchester 


District Offices and Representatives 
throughout Great Britain and Overseas. 


London Office : 28, Victoria St., S.W.1 


? 
ts 
; 
3 
P ( 
a Group of S. & C. Induction Regulators showing partial Range of Sizes. aa, 
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1,212 PER 


You will be certain to come to it. 


WORLD'S PRODUCTION 


1905. 1925. 
Tons. . Tons. 
16,197. 210,000. 


‘*The challenge of aluminium to the other non-ferrous 
metals, and indeed to steel, has only begun, but already 
the placing of this metal in the ranks of the principal 
industrial metals must be regarded as one of the out- 
standing metallurgical achievements of the period 
whose progress I am about to review."’ 


Prof. H.C. H. CARPENTER, Ph.D., F.R.S. 
James Forrest Lecture 1927. 


OF ALUMINIUM. 


Per cent. 
increase. 
1,212°0. 


Be certain to come to us: 


William Mills, Birmingham 


LUCY= OXFORD 


JOINT AND SERVICE BOXES. 


Cast Iron Straight Joint and Tee Service 
Boxes, provided with cast lead bonds for 
both lead and armour of cable. 


Lead service boxes with long jointing nozzles, 
bored to suit lead of cable, and cast irom 
protection covers, or complete boxes fitted 
with cast iron armour clamps. 


All sizes of 2, 3 or 4-core cables. 


Cl 


= 
= 
| 
| 
i 
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, 


1892 


December 28, 1928. THE ELECTRICAL REVIEW. xxxix 


Tel. Address: ‘‘ CLIFFORD, BIRMINGHAM.”’ ESTABLISHED 1776. 


BIRMINGHAM. 


Contractors to Admiralty, War Office, and Principal Railway Companies. 


COPPER, BRASS ano PHOSPHOR BRONZE 
SHEETS, TUBES, RODS, ano WIRE. 


PHOSPHOR TIN 5%, and PHOSPHOR COPPER 10% and 15% Phosphorus. 


TRADE MARK. 


MANGANESE BRONZE, YELLOW METAL and NAVAL BRASS. 
TIN, LEAD, ZINC, and COMPO WIRE and STRIP. 
Chill-cast PHOSPHOR BRONZE BARS, Solid and Cored. “Seacliff” Brand. 


HIGH-SPEED NOTCHING PRESS 
1376 DOUBLE CRANK PRESS 386. 
to 620 Notches per minute in discs from 17 down to 


inches diameter, Rate of Notching depends on size Cuts out Armature Plates and Segments, etc. 
of disc and angle between Notches. 


TAYLOR & CHALLEN, LTD. ENGINEERS & MAKERS, 
: DERWENT FOUNDRY. WORKS and SHOWROOMS: CONSTITUTION HILL, BIRMINGHAM, 
Telegrams LONDON OFFICE: Telephone 


| St. Stephen's House, Victoria Embankment, S.W.1. 
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FERRANTI 


ALTERNATING CURRENT 


METERS 


For small consumers whose demand 
may be from 20 watts to 3 Kw. it is 
important to record every unit, other- 
wise there is a loss of money which 
is a goodly percentage of that con- 
sumer’s account. 


It is still more important to instal a 
meter which needs no attention. 


FERRANTI LTD., 


——— MAKE RELIABLE METERS AT —— 
HOLLINWOOD, : LANCASHIRE. 


Like the Spartans of ancient Greece, Fuller’s 
Sparta batteries never flinch. Robust to a 
degree, they are the ideal radio batteries. 
SDG glass cell (2 v., 25 a.h.) 5/6. LDG 
(60 a.h.) 9/6. SW types for bright valves. 
For H.T. there are two brilliant battertes— 
RHG, 20 v., 3,500 milliamp.-hours at 15/-, 
and the MHG, 10 v., 3,000 milliamp.-hours 
at 5-. Also loud speakers, dry and inert 
cells, sack elements, etc. . 
FULLER’S 
FULLER’S 
BALKITE 
trickle- 
charger 


The battery that never flinches. 37/6 
FULLER ACCUMULATOR CO. .(1926), LTD., 


Chadwell Heath, Essex. ‘Phone; Seven Kings 1200. Wires: Fuller, Chadwell Heath. 
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HOUSE WIRING. 


STREET LIGHTING. FACTORY WIRING 


A Reminder 


T is now more than twelve years since the 
Macintosh Cable Co., Ltd., introduced its unique 
and now well-known dielectric ‘* Maconite ” 

to the electrical industry. 


‘*Maconite’’ Cables are now installed wherever difficult 
conditions exist, and the demand for them to-day 
is so great that a large new factory is being built. 


Some of the uses for which “Maconite” Cables 
are now in demand are illustrated on this page. 


The Cable Makers’ Association, recognising’ the 


merit of ‘‘ Maconite,”” has now standardised cables 


of this type. 


Specify the original 


INSULATED CABLES 


— 


Manufactured by :— 


THE MACINTOSH CABLE CO., LTD., 


DERBY. 


RAILWAYS. 


| 
ae 
| 7 
‘ 
ji 
4 
DOCKS AND HARBOURS. FS SHIPS. 
M, 194, 
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ELECTRIC 
Washers and Wringers 
Automatic Ironers and 


Vacuum Cleaners 


As selling propositions Thor Electric 
Household Machines have two main 
advantages over other types. They 
are incomparably the best obtainable 
for workmanship, finish and efficiency. 
They are already in use by a million 
satisfied householders. 


These popular easy selling appliances 
are supported with National advertising. 
The Thor guarantee, the Thor demon. 
stration and Thor sales assistance ensure 


handsome worth-while profits without 


increasing your overheads. 
Write to-day for further information. 


HURLEY MACHINE COMPANY, 
245, Oxford Street - - LONDON, W.l. 


THE 


JACKSON ‘JUNIOR’ 
ELECTRIC COOKER 


The most important feature of this little Cooker 
is that the Grill-Boiler Plate is quite independent 
of the Oven, therefore it is not necessary to take 
a cake out of the oven to grill a chop or toast 
some bread, or to clean out the oven after using 
the Grill as is the case with some small cookers. _ 


5 
f 
‘ 
f 


» 


It is made in cast iron and steel, and the exterior 
black parts are all stove enamelled except the 
Hob, which is ““ Marblon” mottled enamelled 
in the famous Jackson leadless vitreous enamel. 


This wonderful little Cooker is nof a toy—it is a 
real Cooker in miniature. 


PRICE £5 11 6 


The oven will cook a 5-lb. leg of mutton and 
Cat. No. 50 J. a pudding at one time, for the heating 
elements are arranged to give the maximum 
cooking space. The hob contains a Grill- 
Boiler Plate which will keep four large 


saucepans boiling, and toast or grill at 
the same time. AWD 


h Write for particulars : A be 


: The Jackson Electric Stove Co., Ltd., 


143, SLOANE STREET, LONDON, S.W.1. 


We Telephone : SLOANE 6248 (3 lines). Telegrams: “ Cookelec, Phone. London.” Works : Luton, “4 FL 
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A“ BLACKSTONE" Petrol-Electric Plant. 
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“BLACKSTONE” 


Electric Lighting 
and Power Plants 


In addition to Crude-Oil Engine Generator 
Plants, 3 to 400 Kilowatts, we now supply Petrol- 
Electric Plants with the following outputs :— 


1, 14, 24 & 33 Kilowatts. 


These sets consist of our latest type No-Trouble 4-stroke 
Petrol-Engine (fitted with overhead valves and automatic 
carburetter) direct coupled to a Dynamo and mounted 
on a baseplate common to both. 


Switchboards can be supplied mounted on the set 
or separate. Storage Batteries for use in conjunction with 
the sets are also supplied. 


Write to-day for full particulars and prices (Post Free). 


BLACKSTONE & CO., LTD., 
(Electrical Dept.F) :: Stamford, Lincs. 


: 
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CREOSOTED 
WOOD POLES. 


SLEEPERS, FENCING. COVER BOARDS 


ARMSTRONG. ADDISON & 


the calle flux tht SIMPLIFIES SOLDERING. 


A beautiful bright glass-hard surface without scale. 
Ask fer Leaflet en Improved Methods. 
Of all Seerenenaes in tins, 8d., 1/4 and 2/8. 


FLUXITE, 


orks, West Lane, 
WROTHEREITHE 8.E. 16, 


d 
Complete Set with full instrue- A a URTIN 
tions. Price 
The Lamp alone, 2/6 
RNS ARCLAMP 
ANOTHER USE FOR OR 


HARDENING TOOLS 
GASE-HARDENING 


“ DURIE ” 
SCREWING MACHINE 


FOR 


ELECTRIC CONDUIT 


Write for Lists to; 


JAMES N. DURIE & CO., Ltd., 
CRAVEN ROAD, LEEDS. gp 


TWO SIZES: 
to 2}" 
CONDUITS. 
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St. Helens Cable and Rubber 
Sax (Julius) & Co., Ltd.... ... i 
Sessions & Sons, Ltd 
Shaw, J., & Sons (Wolverhamp- 
ton), Ltd.. ove 
Siemens Electric “Lamps and 
Supplies, Ltd. ... ang Sup. 28 


Siemens Bros. & Oo., Ld, 
Siluminite Insulator Co., Ltd.... v 
Simmonds & Stokes, Ltd. 
Simon-Carves, Ltd. on lv 
Simplex Conduits, Ltd... Sup. 35 


Small pave Dynamo & Motor 


Co., 
Smith & Lad... 
Snow, 
Solenoid Regulator Oo. 
Spencers (Melksham), L a li 
Sperryn & Co, a 
Spicers, Ltd. ‘Sup 
ey Carbon Brush Holder 


Lt 
standard Telephones & Cables. 


Statter,J.G.,&0o. 
Stella Conduit Oo.,, Le... 
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“Yrial of the Pyx by 


jury at the British Mint 2. chemi 


One coin from every 15 lbs. of gold minted and &@ 
one coin from every 60 lbs. of silver minted is 
deposited throughout the year in the ‘ Pyx,’ oo 
there to await the annual trial of the ‘ Pyx.’ 


Since the time of James the First a jury con- 

sisting of Freemen of the Company of Gold- ( 
smiths has been entrusted with the duty of as 
examining the coins deposited in the chest or 
‘Pyx.’ This yearly trial takes place under 

the direction of the King’s 
Remembrancer, and_ the 4 
verdict recording the results 

of the several tests releases 
the Officers of the Mint 
from their responsibility in 
regard to the coinage, and 
affords a public guarantee 
that the standard of 
the coins is fully main- 


aitere, 
vt 


at our la 


Jesting of ELO by expert 


oratory 


From every batch of Moulding Powder, Resin, 
Varnish and Finished Mouldings, samples are 
taken haphazard. These are immediately sub- 
jected to the most searching trial by our 
expert chemists, who first apply standard tests 
of a chemical and mechanical nature; tests be 
it noted, which are particularly severe: after 
which specialised tests are conducted, tests that 
are calculated to reproduce the actual condi- 
tions under which the particular form of “ELO’ 
is to function, and that im- 
pose demands upon the 
material far in excess of 
those to be encountered in 
actual working. The results 
obtained by these tests en- 
sure that the very high stan- 
dard of all ‘ELO’ material 
is maintained and enable us 
to guarantee absolutely all 
our products. 


“ELO’ possesses great dielectric and mechanical “ELO’ is supplied in the form of Moulding 


strength, it is impervious to heat, water, acid 


Powder, Varnish, Resin and Finished Mould- 


fumes, weather and oil. It is not brittle and can ings, all of which possess the same valuable 


be moulded with extreme accuracy. 


characteristics. 


Write for our free and interesting Literature 
which will give you further information. 


LIVERSEDGE, 


BIRKBYS LIMITED 


YORKS. 
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YOUR HOME: ALWAYS! 


Ultra-Violet Irradiation or, as it is generally termed, Artificial Sunlight Treatment, has definitely proved its worth to the Medical World and has come to stay. 
Absolute and positive cures have been obtained by members of the Medical Basfescion, in Hospitals, Clinics, &c., but there is a still far wider field for the 
sale of Ultra-Violet Ray Generators in view of their extraordinary tonic effect when used in the Home, in the Bathroom, Nursery, &c. 

Our climate is such that young child who ire health-giving Sunlight in order to grow up strong and robust are constantly deprived of Nature's £ 
and what is more logical therefore than to install an Ultra-Violet Ray Generator in the Home so that any member of the family can have a “Sunlight” 


whenever they wish, hence our slogan :— “SUNLIGHT” IN ¥: R HOME: ALWAYS! 


We claim to be the best known firm of actual manufacturers of these apparatus Mercury Vapour Quartz Burners, single and multiple Tungsten and Polimetallic 
with a World-wide reputation for the highest quality only, at lowest cost. Carbon Arcs, &c., &c, 
“SUNVIRAY" (Reg, Trade Mark No. 479543), Prices from £5-10 0 (subject). We also manufacture special outfits de-luxe for wealthy people’s Bathrooms 
This ‘‘SUNVIRAY" model is ideal for the Home and is freely recommended and will quote by return for any '’ Sunlight ’ apparatus desi 
by Doctors for that purpose and every home should possess one where electric We furthermore make Ultra-Violet Ray outfits for sterilising all various food 
current is available. stuffs, Tobacco, Water, &c. The germicidal and bactericidal properties of 
We manufacture and supply all other kinds of Ultra-Violet Ray Generators, these Rays having been irrefutably demonstrated. 
Arrangements are made to help retailers to promote sales by personally attended special demonstration weeks, advertising, etc. 
GENEROUS TRADE DISCOUNTS. EXCLUSIVE DISTRICT AGENCIES GRANTED. 


A d AX L. Manufacturers, Designers, Free Tuition given for the manipulation and use of all apparatu : 
T ® Inventors and Patentees, Full Particulars on application, also of complete series of all Electro-Medical Apparatus, ; 


r BIRMINGHAM: 81, Edmund Street. 
117, GENTRAL STREET, LONDON, E.C.1. Branch Ofices: | GLASGOW: Terrace, Charing Crows, 
"Phone : Clerkenwell 6194. "Grams : ** Coopengeer, Barb, London." S.AFRICA: - - P.O. Box.7222, Johannesburg. 
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\\ wi Fire of refined ap- 
ii a peat A light cast-iron Fire, 
{a \ e very strongly construc- 
» cia ted, supplied in Oxi- 
n es Customers are invited to it- 
<td rante® "Heailine™ Bars of spect a range of our patterns at 
gns he e 1,000 watts each, made our Showroom, 26, Hatton 
Wile t nam in 2- and 3-bar sizes. Garden, Leadoa, 
w at or at the following addresses 


Pissing Co., Ltd. 
23, 25 & 27, 


Co., Ltd., 
344, inn Road, 
King’s Cross, W.C.1. 
S. P. Catterson & Sons, Ltd. 
Globe Lamp Works, 
Newington Causeway, S.E.1. 
Nico Light Co., Ltd., 
19, Farringdon Avenue, E.C/. 
The American Light Co., 
Hotham Street, London Rd. 
Liverpool. 
Baxendale & Co., Ltd., 
Street, Manchester. 

J. Dyson & Co.. Ltd. 
5 & 7, Godwin St,, Bradford. 
J. Russell & Co., Ltd., 
15, Wellington Street, Leeds. 


ore & Co. 
. Victoria Street, Bristol. 


I 
| 

ay 
app 

of qualtt? 

angels” 
Send once 10% 

| che full range of 4 


KLAXON 


ERHAPS a fire—a sudden emergency—or perhaps 
simply time to stop work—The Klaxon Industrial 
signal is always at hand, with its distinctive 
penetrating note—a unique note that commands atten- 


medley of bells, buzzers and sirens. 


{ tion above the roar of a railway train or a 


KLAXON LIMITED, 
36, Blandford Street, London, W.1. 
Service Stations ut above address 


and at our Works, Warwick 
Road, Greet, Birmingham. 


Gg A Beoklet giving 
full particulars 
will be sent 
on request. 


nN 
INDUSTRIAL SIGNALS 


Maximum 


luvent 


(REGD. TRADE MARK) 


Aeroflex Type. 
High ‘Rupturing 
Capacity. 
temperature 
rise on 
Fuses and Contacts 
30° Cent. 


Write for new 
Catalogue just issued. 


Ironclad 


Distribution Fuse Boxes 
double and three pole. 


PARMITER, HOPE & SUGDEN, LTD., 


Fluvent Electrical Works, Vernon Street, Longsight, MANCHESTER. 


Lonpon OrFice: 25, Victoria Street, S.W.1. Scortanp: A. C. Borthwick, 149, 

St. Vincent Street, Glasgow. Nortu-East Coast: Mr, J. A. Anderson, 1, Eldon 

Square, Newcastle-on-Tyne. SoutnH Wares: Mr. F. S. Carter, Paragon House, 
13, St. Andrew's Crescent, Cardiff. 
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The names of Advertisers whose Announcements are ordered for a series are entered under any one Heading in this Index 
Free of Charge, but if repeated under existing headings Is. per week is charged for each additional entry. 


Accessories. 
A.E.G. Electric Co., Ltd. 
lair (J. Martin). 


-K. Blectric, Ltd. 
Pass, Capper & Son Ltd. 
Rainsford & Lynes, Ltd.. 
Rawiplug Co, 

Revo Hlectric Co., Ltd. 
Frederick, & Co. 


Santon, Ltd. 
Julius, & Co., Ltd. 


Accumulator Acid. 
General Chemical & Pharmaceutical 
Imperial Chemical Industries, "Ltd. 


Air Compressors. 
British Thomson-Houston Co., Ltd. 
Lacy-Haulbert & Co., Ltd, 

Reavell & Co., Ltd. 
The Consolidated Pneumatic Tool 


Co., Ltd. 
o's Patent Sand Blast Co., 


Air Filters. 
Osonair, Ltd. 


Alternators. 


Brook Motors, Ltd. 
General Eleetric Co., L 
Lancashire uname & Motor Co., Ltd. 


Parsons, C. 
Peebles (Brace) & Co., Ltd. 
Aluminium Castings. 


Mills, W., Ltd. 
Moy, Ernest F., Ltd. 


Aluminium. 
British Aluminium Oo., Ltd. 


Arc Lamps. 


orting & Mathiesen Electrical, Ltd, 
The London Elec. Firm. 


Asphalt (Emulsified). 
Hobdell, Way & Oo., Ltd. 


Auctioneers and Valuers 
(Mechanical). 
Wheatley Kirk, Price &Oo, ~ 
Batteries (Primary). 


General Electric Co., Ltd. 
India-Rubber, G. P. & T. W. Co., Ltd. 
Morris, J. R. 

Batteries (Storage). 
Batteries, 


Ltd. 
Fuller Accumulator Co. (1926) Ltd. 
Acoumulator Makers’ Association :— 


| 


| 


Chloride Elect., Co., Ld. 


D.P. Battery Oo. 
Hart Accumulator Co 


ler Accuml. Co, Ltd. | 


Premi: 

& Gold & E.P.S. Oo., 
Tudor Accumulator Co., Ltd. 
Battery Charging Boards. 

Mickelwright, Ltd. 
Bells. 


Electric Co., Ltd. 
Gent & 
Bax, J.. Go., Ltd. 


Belting. 
Dermatine Co., > 
Graton & Knigh t, Li 
India-Rubber, G. P. 'W. Co., Ltd. 
Blowers (Pertable Electric). 


Lacy-Hulbert & Co., Ltd. 
The Oonsolidated Pneumatic Tool 
Co., Ltd. 


Boiler Coverings. 
Sutcliffe Bros, & Bryce, Ltd. 
Boilers (Watertube). 
Vickers-Boilers Co., Ltd. 
Yarrow & Co., Ltd. 
Books. 


Contract Journal. 
McGraw-Hill Pub, Co., Ltd. 


Boosters. 
Ohloride Electrical Storage Co., Led, 
Brushes. 
Geipel, William, Ltd. 
Brush Holders. 
a Carbon Brush Holder Co., 


Cable Hangers & Racks. 
McGregor & Co., R. 


} 


Cables. 
(See Wire Covered.) 
Cable Covers. 


Concrete Utilities, Ltd. 
Tarmac, Ltd. 


Carbons. 


Electrical and Carbon 
h 


The London Elec. Firm. 


Casing and Gapping. 


Harris, J. F. & G. 


Castings. 
Allan, T., & Sons. Ltd. 


Chain Drive Manufacturers. 
Morse Chain Co., Ltd. 


Circuit (Automatic). 
Bertram Thom 

British ‘Houston Co., Ltd. 
Ellison, Geo 

General Electric Co., Ltd. 

Long & Crawford, Ltd. 

Statter, J. G., & Co, 

Veritys Limited. 


Clocks (Electric). 


Gent & Co., Ltd. 
Gillett & Johnston. 


Coal Dust Firing. 
Simon-Carves, Ltd. 


Coil Winding Machines. 
Automatic Coil Winder & Electrical 
Equipment Co., Ltd. 
Universal Winding Co. 


Commutator Grinders. 
Phillips, J., & Co, 


Commutators. 
Watliff Co. 
Westminster Engineering Co., Ltd. 


Concrete (Electrical). 
Concrete Utilities, Ltd. 
Tarmac, Ltd. 


Condenser Tubes (Brass). 

Yorkshire Copper Works, Ltd. 
Condenser (Static). 
British Insulated Cables, Ltd. 
Telegraph Condenser Co., Ltd. 
Condensers. 

Dubilier Condenser Co. (1925) Ltd. 

Conductors (Aluminium). 
British Aluminium Co., Ltd. 


Conduits. 
Blackwell, F. C., & Co., Ltd. 
Credenda Conduits Co., Ltd 


Ge: 
Hildick & Hildick. 
Key Engineering Co., 


Ltd. 
Perfecta Steamless Steel Tube & | 


Conduit Co. (1928), Ltd. 
Simmonds & Stokes, Ltd. 
Simplex Conduits, Ltd. 

Stella Co., Ltd. 
Tarmac 
Walsall Mfg. Co., Ltd. 


Conduit Screwing Machine. 
Durie, J. N., & Co., Ltd. 


Constructors Slotted Steel. 
Constructors, Ltd. 


Controllers. 
Bertram Thomas. 
British Thomson-Houston Co., Ltd. 
Electric Ltd. 
Ellison, Georg 
General Electric Co., Ltd. 
Veritys, L 


Convertors (Motor). 


A.C.E.C. (Ateliers de Constructions | 


Electriques de Charleroi). 
Peebles (Bruce) & Co., Ltd. 
Conveyors. 
Fraser & Chalmers Engineering 


Works. 
Jenkins, W. J., & Co., Ltd. 


Copper and Brass Tubes 
Drawn). 
Clifford, Chas., & Sons, Ltd 
Yorkshire Copper Works, Ltd. 
Current Limiters. 
Chamberlain & Hookham, Ltd. 
Electrical Utilities, Ltd. 
Venner Time Switches, Ltd. 
Dimmers. 
Cressall Manufacturing Co. 
Geipel, William, Ltd 
Mickelwright, Ltd. 
Moy, Ernest F., Ltd. 
Walters (Austin) & Co, 
Distilled Water. 
Berk, F. W., & Co., Ltd. 


Dynamo Brushes. 
British Thomson-Houston Co., Ltd. 
Veritys Ltd. 


CONTINUED 


Dynamo Repairs. 
Bertram Thomas, 


Dynamos. 
British Thomson-Houston Co., Ltd. 
Canning & 


a 
Crypto Electrical Co., Ltd. 

Cutting Bros., Limited. 

General Electric Co., Ltd. 
Lancashire Dynamo & Motor Co.,Ltd. 
McClure & Whitfield. 

Peebles (Bruce) & Co., Ltd. 
Ransomes, Sims & Jefferies, Ltd. 
Rees Roturbo Mfg. Co. 

Royce, Ltd. 

Small Power Dynamo & Motor Co. 


Veritys Ltd. 
Earth Drills. 
Buda Company (England). 
Earthing Clips. 
Balmford, W. 
Hann & Ingle. 


Phillips & Turner. 
Ryman, F., & Co. 


Ebonite. 
Dexine, 


India- Hubber, G.P. and T.W. Co.,Ltd. 

Maul, F. W,, & Co. 

Trelleborgs Ebonite Works, Ltd. 
Economisers. 

Green E., & Son Ltd. 


Educational. 


Berkeley & Young, Ltd. 
Davidson & Co., Ltd. 
General Electric Co., Ltd, 


lli, E., & Oo., Ltd. 


| Metro-Vick Supplies, Ltd, 


Simon-Carves, Ltd. 
Veritys Ltd. 


Feedwater Treatment, 


| Weir, G. & J., Ltd. 


The Technological Institute of Great | 
Britain, Ltd. 


Electric Drills. 
The Consolidated Pneumatic Tool 


Co., 
Wolf, S., & Co., Ltd. 


Electric Heating. 
Best & Lloyd, Ltd. 
Coventry Elecl. Appliances, Ltd. 
Cressall Manufacturing Co. 
Electric Fires Ltd. 


Geipel, W., Ltd. 

Hotpoint Electric Appliance Co. Ltd, 
Jones, C., & Co., Ltd. 

Premier Electric Heaters, Ltd. 


Sadia, Ltd. 
Welsbach Light Co., Ltd. 


Electric Washing Machines. 
Hurley Machine Co, 


Electric Water Heaters. 
Natkan & Allen. 


Electrical Accessories. 
McGeoch, W., & Oo., Ltd. 


Electrical Signs. 
Walters (Austin) & Sons. 


Electrical Soldering Irons. 
Browning’s Blectric Works. 
The Electric Heating Co. 


Electricity Meters. 


Bertram Thomas 

Chamberlain & Hookham, Ltd. 
Ferranti, Ltd. 

General Electric Co., Ltd. 

Hornby (Robert) & Co., Ltd. 

Korting & Mathiesen Electrical, Ltd, 
Metropolitan-Vickers Elect. Co., Ltd. 
Pan-Electric, Ltd. 


Electro-Medical and X-Ray 
Apparatus, &c. 


Ajax Ltd. 
Cox-Cavendish Elecl. Co. (1924), Ltd. 
Medical Supply Assoc., Ltd. 


Engineers and Contractors 
(Electrical). 

British Thomson-Houston Co., Ltd. 
Clarke, Chapman & Co., Ltd. 
Dalyte Electrical Co., The. 
English Electric Co., Ltd. 
India-Rubber, G. P. & T. W.Co., Ltd. 
Johnson & Phillips, Ltd. 
Moy, Ernest F., Ltd. 
Standard Telephones & Cables, Ltd. 
Veritys Ltd. 
Westinghouse Elec. International Co. 


Engines (Gas). 

Premier Gas Engine Co., Ltd. 
Engines (Oil). 

Blackstone & Co., Ltd. 
Clayton & Ltd. 
Bros., 
Davey, & Co., Ltd. 
Hick, Hargreaves & Co., Ltd. 
Petters, Ltd. 
Ruston "& Hornsby, Ltd. 


Engines (Steam). 
Reavell & Co., Ltd. 
Bisson, W., & Co., Ltd. 
Exhibitions. 
British Industries Fair. 
Extrude Metals. 
MoKechnie Bros., Ltd. 


ON PAGE L. 


Fibre. 
Austin & Hayes. 
Dacier, Ltd. 
Diamond Fibre Co., Ltd. 
Mosses & Mitchell. 
Fire Extinguisher. 
Foamite Firefoam, Ltd. 

Fittings (Electric Light), 
Artic Fuse and Bleol. Mfg. Co., Ltd, 
Benjamin Ltd. 

British B.A.G., 

British Thomson- Houston Co., Ltd, 

Dorman & Smith, Ltd. 

Drake & Gorham’ Wholesale, Ltd, 

Engineering & Lighting Equipment 
Co., Ltd. 

Foster Engineering Co., Ltd. 

General Electric 

Gregson Mfg. Co., 

Holophane, Ltd. 

Korting & Mathiesen Electrical Ltd, 

McGeoch, W., & Co,, Ltd. 

Metro-Vick Supplies, Ltd, 

Nash & Hull, Ltd. 

Pifco, Ltd. 


| Simplex ery: Ltd. 


Tucker, J & Co., Ltd, 


| Veritys 


Wholesale Co., Ltd. 
Flexible Couplings. 


| The London Elec. Firm. 


Forgings. 


| Blectro Mechanical Brake Co.. Lid, 


Jenkins, R. 
Furnaces. 
Turbine Furnace. 


Fuse Boards. 
Artic Fuse and Elecl. Mfg. Co,, Ltd, 
Bill, 8., & Co., Ltd. 
Midland Electric Mig. Co., Ltd. 
Parmiter, Hope & Sugden, Ltd. 
Simplex Conduite, Ltd. 
Veritys Ltd. 

Fuse Boxes. 
Artic Fuse and Blecl. Mfg. Co., Ltd, 
Bill, 8., 
Henley’s, W. T., Tel. Wks. Coy Lid, 
Midland Electric Mig. Co., Li 
Moy, Ernest F., 


Ltd. 
| Parmiter, Hope & Sugden, Ltd, 


Fuses. 
Artic Fuse and Electrical Manu- 
facturing Co., Ltd. 
Bill, 8., & Oo., Ltd. 
Donovan & Co. 
Foster Engineering Co., Ltd. 
McGeoch, W., & Go., Ltd. 
Midland Electric Mfg. Co., Ltd, 
Moy, Ernest F., 
Parmiter, Hope & Sugden, Ltd. 


Gears. 


Matterson, Ltd. 
Mortimer Engineering Co. 


| The London Elec, Firm. 
| Wallwork, H., & Co., Ltd. 


Generators. 


| British Thomson-Houston Co,, Ltd. 
| Brush Electrical Engineering Oo.,Ld 
| General Electric Co., Ltd. 


Ransomes, Sims & Jefferies, Ld, 


Glass. 
General Electric Co., Ltd. 
Underwood (Manchester) Ltd. 


Heating and Cooking 
Apparatus. 


Arora Co. (The) Ltd. 
Artic Fuse and Eleci. Mfg. Co., Ltd, 


Bertram Thomas 

British Electric Transformer Co., Ld, 
Carron Company. 

Credenda Conduits Co., Ltd. 
A., & Oo., Ltd. 
Geipe Ltd. 

Hawkins, L. G., & Co., Ltd. 
Jackson Elec. Stove Co. 
Joyner, C., & Co. 

Lighting Trades, Ltd. 

Low, A., & Sons 

Metro-Vick Supplies, Ltd. 
Revo Electric Co., Ltd. 
Sullivan, H. W., Ltd. 

The Electric Heating Co. 


Heating Units. 
Bray (Geo.) & Co., Ltd. 
Impregnating Plant. 
M.A.X.E.I. 


Impregnation. 
Cobra, Ltd. 


— 
! 
| | | 
= Eagle Blectric Co, } 
Ri Fair, W. D., & Co. Po | | Hogan & Wardrop. 1 
i Falk, Stadelmann & Co., Ltd. | } Meach, 8. G., & Oo., Ltd. ! 
F Engi ing Co., Ltd. London Fan & Motor Co., Ltd. 
General Accessories Co;, Ltd. 
General Electric Co., Ltd, | 
London Electrical Co. 
Motto-Viok Supplies, Lid. | Geipel, William, Ltd. \ 
| General Electric Co., Ltd, 
| 
| | 
Simplex Conduits, Ltd. 
White, J. C. 
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| 
1 
| 
| | | | | 
44 
| | 
al | | 
| } 
| 
| 
| | 
| 
| 
| 
| Benham & Sons, Ltd. 
| | 
| 
} 
| } 
a | | 
Ltd. } 
| | 


Ltd, 


xlix 


POTENTIOMETER- 


(Larsen Type.) 


A.C. 


72x 42 x 20 oms 
459% 


This new potentiometer, designed by Mr. Albert Campbell, is a 
development of the original Larsen pattern. It enables direct read- 
ings of both the in-phase and quadrature components of an unknown 
A.C. yoltage to be obtained. In-phase voltages up to 1°8 volt can 
be read to an accuracy of about 0°01 millivolt, while the quadrature 
component is read on an improved form of inductometer having 
a range up to 1 volt and readable to about 2 microvolts. 


Further details will be sent on request. 


CAMBRIDGE 


WORKS :~ 
Head Office _ 45, GROSVENOR PLACE 


The Cable of th 


INSHLILATIORN 


““ VIRITE”—the cable with a composite insulation of 
the highest chemical inertia compatible with high electrical 
and mechanical strength. 


“VIRITE”—the cable to use in chemical works, dye 
works, collieries, breweries and tanneries; for all onerous 
conditions and for all situations where standard cables fail. 


“VIRITE ”"—has given every satisfaction—the repeat 
orders prove it! 
“VIRITE"’—is made at our completely self-contained 
works at Lydbrook, Glos., and is one of the range of sa 
Edison Swan Guaranteed ( ables. 


EDISON, GUARANTEED CABLES 


SW, AN) are distributed through the 21 depots of the Edison Swan Electric :Co. Led. 
CUARANTEED/ EDISON SWAN CABLES LTO., LYDBROOK, GLOS. 
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dia-Rubber. 
India-Rubber, G. P.& T. W. Co., Ltd 


Instruments (Measuring). 
Bailey, Sir W. H., & Co., Ltd. 
British Thomson-Houston Co., Ltd. 
Brunner, H. J. 

Cambridge Instrument Co., Ltd. 
Crockatt W., & Sons, Ltd. 
Elliott Bros. (London), Ltd. 
Erskine, Heap & Co. 

Everett, Edgoumbe Oo., Ltd. 
Evershed & Vignoles, Ltd. 
Ferranti, Ltd. 

General Eleetric Co., 
India-Rubber, G. P. ‘ny W. Co., Ltd. 
International Electric Co, 
Johnson & Phillips, Ltd. 

Kelvin, Bottomley & Baird, Ltd, 
Lea Recorder Co., Ltd. (The) 
Metropolitan-Vickers Elec. Co. 
Nalder Bros. & Thompson, Ltd. 
Record Electrical Co., Ltd. 
Siemens Bros. & , Ltd. 
Stonebridge Eleetrical Ltd. 
Walsall Electrical Co., 
Weston Elec. Co., Ltd, 
White Electrical Instrument Co. 


Beads. 
Dacier, 
Holder- Harriden, Ltd. 
Robinson n (Lionel) & & Co. 


Taylor, Tun: & Co., Ltd. 
Insulating Material. 
Bakelite, Ltd. 


Barrett & Elers, Ltd. 
Berry, Wiggins & Co., Ltd. 


British Porcelain Co., Ltd 

Clarke, re & Co. (Manchester), Led, 
Dacier, 

De La & Co., Ltd. 


Bllison, 

General Electric Co., Ltd. 

Griffiths Bros. & Co.( London), Ltd. 

deal Co. 
india-Rubber, G. P. & T. W.Co., Ltd. 


Co., Ltd, 

Ltd. 

L.P.8. Electrical Co. 

Ltd, 

Miocafil Li 

Pomona Rubber Co. 

Buberoid Co., Ltd. 

Biluminite Insulators Co., Ltd. 
rs, 


Wi ting Co., Ltd. 

Insulators. 
British Porcelain Co., Ltd. 
Bullers, Ltd. 


Blec. & Ordnance Accessories Co., Ld. 
Taylor, Tunnicliff & Co., Ltd. 


Insurance. 
British Engine, Boiler and Electrical 
Insurance Co., Ltd. 


Ironclad Switchgear. 
Artic Fuse & Elecl. Mfg. Co, Ltd. 
Berry’s Electric, Ltd. 

Bill, 8., & Co., Ltd. 

tish Thomecn-Houston Oo., 

on, Georg 
Erskine, Co., Ltd. 
Ferguson, Pailin, L 
r Engineering Co., Ltd. 

Geneval Blectric Co., 
Metropelitan- Vickers Elec, Co., Ltd. 
Midland Electric Manufactaring Co, 
Parmiter, Hope & Sugden, Ltd. 
Reyrolle, A., & Co., Ltd. 
Sanders, W., & Co. 
Ltd. 


Vincent Mfg. Co. 


Jacks (Lifting). 
Pneumatic Tool 


Joint Box Compounds. 
Berry, Wiggins & Co., Ltd. 
Joint Boxes. 
Tarmac, 


Heathman, J. H. 


Lamp Holders. 
General Electric Co., Ltd. 
J.W.K. Manufacturing Co., Ltd, 
Standard Telephones & Cables, Ltd. 
Lamp Shades. 
Excelsior Shade Mfg. Co. 
Lamps (Arc). 

General Blectric Co., Ltd. 

The London Elec. Firm. 

Lamps and M.F.) 
Beko Lamp Co., 
British Elec. Ltd. 
British Thomson-Houston Co., Ltd, 
» Led, 
Bdison Swan Electric Co., Ltd. 
Foster Engineering Co,, 

General Hlectric Co., Lid. 

Kye Electrical, 

Metro-Vick Supplies, Lad. 

Lam 


Neglin p Co., Ltd. 

Nox Electric ap Co., Ltd. 
pe L 
’s Electric Lamp Co., Ltd, 


Rubber and Waterproofing 


Lamps (C. & M.F.).—contd. 
| Sloan Hlectrical 
Stella Lamp Co 


Blectric Lamp 
(Great Britain), Ltd. 


Lamps (Portable). 
Heyes & Co., Ltd. 


Works 


Lathes. 
Oburchill, C., & Oo., Ltd, 
Lift Makers. 
Pickerings, Ltd. 
Lighting Sets. 
Sons & Co., Ltd. 


Boulton & Paul, Ltd. 

City ag Co. 

Fair’ Morse & Oo., Ltd. 
General Blectric Co, Lid. 
Kohler Co., Ltd. 

Stuart Turner, Ltd, 


Machine Tools. 
‘Taylor & Challen, Ltd. 


elde, L. 
Wiggins, & Sons 


Mirrors and Lenses. 
The London Elec. Firm. 


Motor Starters & Controllers. 
mas. 


I 
Taylor’ & Petters, Ltd. 
Wigeins 


Geipel, W: 
General 
Metropolitan- Vickers Blec. Oo., Ltd. 
Moy, Ernest F., Ltd. 
Solenoid Regulator Co. 
Veritys, Ltd. 

Motors. 
British Thomson-Houston Co., Ltd. 

Motor Co, 


Brittain’s Electric 
3rook Motors, Ltd. 


Electric Construction Co., Ltd. 
eee & Carbon Co., 


Mavor & Ltd. 

MeOlure & Whitfield. 

MoKensie (Lewis), V. 
Metropolitan-Vickers Dlec!, Oo., Ltd. 
Newton Bros, (Derby), Ltd. 

Newtens of Taunton. 

Normand (The) Electrical Co., Lea. 


Peebles (Brace) & Ltd, 
Ranso! ms & Ji 


efferies, Ltd. | 

Roce Hovarbo M Mfg. Co., Ltd. | 

Royce, Ltd, | 

Power Dynamo & Motor Co. 

Bun Blectrical Co., Ltd. 

T.B.T. Elec. Co., Ltd, 

Veritys Ltd. | 
Motor Repairs. | 

Brownings Hlectric Co. 

Crewe, Allen & Co. 


Moulding Machines. 
Thompson & Capper, Ltd. | 
Moulding Material. 
Bakelite, Ltd. | 
Moulded Pressings. | 
Ashdown, H. E. (B’ham.), Ltd. 
Ellmar Mouldings Co. | 


Willcox, W. H., & Co, Ltd, 
Oil Cans and Filters. 
Wells, A. C., & Co, 
Oil Feeders. | 
Kaye (Joseph) & Sons, Ltd, 


Alfa-Laval Co., Ltd. 


Ozone. 
Ozonair Ltd. 
Pediocks. 
Tourtel Mfg. Co, 

Paint Sprayers. 
Guiterman, 8., & Co,. Ltd. 
Phospher Bronze Sheets, &c. 
Clifford, Chas., & Son, Ltd, 


Pillars. 
Hardy & Padmore, Ltd. 


Porcelain, China, &c. 
British Porcelain Co.. Ltd. 
Leach, 


Co., Ltd. 
Power Presses. 
Ross, Courtney & Oo., Ltd. 
Presses. 
Taylor & Challen. 
Pulverised Coal Plant. 
Simon-Oarves, Lid. 


Hall, J. P., & 
Lacy-Hulbert & rom Ltd. 


meter Hngineering Co. 
Rees Roturbo Mfg. Co,, Ltd. 
Recording Apparatus. 
Gent & Oo, 


Rectifiers. 


Automatic Rectifiers, Ltd. 
Hewittic Blectric Co,, Ltd. 


Moy, Ernest F., Ltd. 
Walters (Austin) & Son. 


Resistance Wire. 
Cressall ary. 
Gordon, rs & Co., Ltd. 
Robinson (Lionel) & Co, 

Rewinds. 
British Electric Co. 
Burdette & Co., 


British Thomson- 

Manufacturing Co. 


Moy, Ernest F. 
& Son, Ltd. 
th Electric Co., Ltd. 


Screws and Terminals. 


Blectrical Co, 
M.OC.L. & Repetition, Ltd. 
Ross, Courtney & Co., Ltd. 

Searchlights. 

The Lendon Elee. Firm. 

Signal Lamps. 
The London Elec. Firm. 

Signals (Industrial). 
Gent & Co. 
Elaxon, Ltd. 
Slate. 


Ashford, Dunn & Gow Eas. 
Bullock, 8. & Oo., Li 
inigo Jones & Co. 

jessions & Bons, Ltd. 


Slotted Steel. 

Constructors. Ltd. 

Soldering Material. 
Flaxite, Ltd. 
K.N. Electrical Products, Ltd. 

Stampings. 

Harris A. B., & Oo., Ltd. 
Sankey, J., & Sons, Ltd, 
Turner Bros. 


Steel Equipment. 
Constructors, Ltd. 


Stokers. 

Bennis, E., & Co., Ltd. 

Switcht 
Artic Fuse & Elec]. Mfg. Co., Ltd. 
Berry’s Blectric, Ltd. 
Bertram Thomas, 
British Thomson-Houston Co., Ltd. 
Ellison, George. 
irekine, Heap & Co., Ltd, 


I 
Ferguson, td. 
Engineering Co. 
I 


itys Li 
Walsall Blectrical Co., Ltd. 


CONTINUED ON PAGE LII. 
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Switchboard Enclosures. 
Johnson, R., Clapham & Morris, Ltd, 


, Ltd. 
British Thomson-Houston Co., Ltd, 
Crabtree, J. A., & Co., Ltd. 


General Electric Co., L 
Holzman (Louis). 
Johnson & Phillips, Ltd. 
cGeoch, W., 
Metropolitan-Vickers Elec. OCo., Ltd, 


Midland Electric Mfg. Oo., Ltd, 
Moy, Ernest F., Ltd. 
Reyrolle, A., & Co,, Ltd, 
Simplex Conduits, Ltd, 

perryn & 
Tucker, J. H., & Co. 
Veritys 


Ltd. 
Weekes, L. (Luton), Ltd. 
Surrounds (Art Metal). 


Turner, F. 


Tapes. 
Connolly (Blackley), Ltd, 
Dacier, Ltd. 
Geipei, William, Ltd. 
L.P.8. Electrical Co, 


Telegraph Poles. 
Armstrong, Addison & Co. 
Bart, Boulton & Heywood, Ltd. 
Telephones. 
Automatic Telephone Mfg. Co., Ltd, 
Davey, W.C., & Co. 
Dricsson Telephones, Ltd. 
teneral Electric Co., Ltd. 
tent & Co., Ltd. 
jtandard Telephones & Cables, Ltd, 
Telephone & Electric Oo, 
Temperature Regulators. 

Regulator and Instrument 
Nathan & Allen, 

Thermostatic Metal. 
Miller, F. W., & Co., Ltd, 


Thermostats. 
Venner Time Switches, Ltd, 


Time 

Gledhill Brook Time Recorders, 
Time Switches. 

Geipel, Wm., & Co. 

Gent & Co., Ltd. 

Horstmann Gear Co., Ltd. 

Industry & Commerce Alliance, Ltd. 

Nathan & Allen. 

Premier Time Switches. 

Venner Time Switches, Ltd. 


Tipplers. 
Spencers (Melksham), Ltd. 


René, 
Wynn, Timmins & Co., Ltd. 


Tools (Portable Electric). 
& Place. 
The Congoltdated Pneumatic Tool 
Tramway Supplies. 
British Co., Ltd, 
General Co., Ltd. 
McGeoch, W., & Co., Ltd. 


Transformers. 
British Electric Transformer Co, 
British Thomson-Houston Oo., Ltd, 
Ferranti, Ltd. 
Foster Co., Ltd, 
Fuller Electrical & Mfg. Co. 
General Electric Co., Ltd. 
Hackbridge Electric 


Co., Ltd. 
Johnson & Phillips, Ltd. 
Metropelitan-Vickers Eleo. Oo., Ltd. 
Peebles (Bruce) & Co., Ltd. 
Btatter, J. G., & Co, 
Transmission Poles (Steel). 
Bromford Tube Co., Ltd, 
Tubes (Weldless Steel). 
Bromford Tube Co., Ltd. 
Tubes (Solid Drawn), Copper, 
Brass and Condenser. 
Bromford Tube Co., Ltd. 
Earle, Bourne & Co. 
Metallic Seamless Tube Co., Ltd. 
Yorkshire Copper Werks, Ltd. 


Tubular Sleeving. 
Dacier, Ltd. 
L.P.S8. Electrical Co. 


Turbines. 

Fraser & Chalmers Eng. Works. 

Turbines (Steam). 
British Thomson-Houstor Co., Ltd. 
Richardsons, Westgarth & Co., Ltd. 

Turbines (Water). 
Boving & Co., Ltd. 

Vacuum 
C.C.A. (Vacuum Cleaners), Ltd. 
Bhaw, J., Sons (W’hampton), Led. 


Sturtevant Eng. Co., Ltd. 
Vampires, Ltd. 


Are 


at 
M. 
| 
T | Maoint Ltd Switches. 
Berry’s Electric, Ltd, 
| 
Dorman & Smith, Ltd. 
. | Erskine, Heap & Co., Ltd. 
Ferguson, Pailin, Ltd. ig 
| Foster Engineering Co., Ltd, 
| 
| | | 
— 
| Mic 
Birmingham Mica Co. Pan-Electric, Ltd, 
| Beuttell, A. W., Ltd. 
Nico Light Co., Led. 
| British Thomson-Houston Co., Ltd. Resistances. 
Brookhirst Switchgear, Ltd. Cressall Co, 
| Bilectro-Mechanical Brake Co.,Ltd. | Curtis Manufacturing Ltd. 
Hilison, George. | Micklewright Led. 
Erskine, Heap & Co., Ltd. 
| 
I | (Series 
| 
| BRI 
| 
Ball Motors Rheostats. | 
Tullis Russell & Co., Ltd. Ohurton, T. Harding, & Co., | 4, 
Orypto Blectrical Co., Ltd. | 
| Cutting Bros. & Co., Ltd. 
ay: | Ball, J. P., & Co., Lid. Armstrong, Stevens & Son. X- | 
he | Hogan & Wardrop. | Davis & Timmins, Led. 
Hy Lancashire Dynamo & Motor Oo., Ld, | Hastiok, J. J., & Sons. | Tools, &c. a £ 
pen Leach, 8. G., & Co., Ltd. | Buck & Hickman, 
eT ather & Platt. Castle, T. L. 
| 
| = 
| | 
i 
| 
Ladders. 
| 
> | 
The 
Oil. 
| om: 
Coms 
| | : 
Oil Purifiers. i 
THE 
sie | Viol 
j } | cor 
| Mavor & Coulson, Ltd, 
Moy, Ernest F., Ld. 
Park Royal Engineering Works. | 
co? Statter, J. G., & Co. 
ae! | Switchgear & Cowans, Ltd, | THE 
Co., Ltd. 
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MANUFACTURERS OF 


INSULATORS 
FOR 2,200 To 220,000 VOLTS 
VOLTAGE PORCELAIN 


Where Niagara Falls Power passes 
around the west end of Lake Ontario. 


CANADIAN PORCELAIN COMPANY 


HAMILTON—ONTARIO—CANADA 


LONDON OFFICE: 
BRITISH PORCELAIN GCO., LTD., 
:: 343, ABBEY HOUSE, 


4, VICTORIA STREET, LONDON, $.W.1 


Tel Addr rcel, Sowest, London.” 
phone Now 0615 


We specialise in every description of 


X-RAY ann ELECTRO- 
MEDICAL APPARATUS 


ARTIFICIAL SUNLIGHT 
FOR ALL 


Are you getting your share of the business? 


The “ MEDI8UN” latest Quartz The “ULTRA” Tungsten or 
Mercury Vapour Lamp, for Carbon Arc Lamps, Semi- 


amps. consumption. 
Complete, D.C. - £10-0-0 5 amps. consumption. 


A.C. - £18-0-0 ForD.C.or AC. - £4-10-0 


Write for 48 pp. Standard Work 
ACTINO-THERAPY Post Free on request. : 


THE ‘‘VIO” PORTABLE HIGH FREQUENCY and 
VIOLET RAY SET, universal voltage a.c. and d.c., 
complete in case with four applicators - £5-0-0 


© Write or’Phone (LANGHAM 1145-6) for Lists and Terms WA 


THE OOX-CAVENDISH ELECTRICAL CO. (1924) LTD., 


105, Great Portiand Street, London, W.1. 


THE -ELECTRICAL REVIEW. 


Electrically 
operated 
"PATENT 


SIDE WAGON | 
Suitable for Hopper 


Power Stations above ground 


Electrically 
controlled 


Sole Makers :— 
SPENCER (MELKSHAM) LIMITED, 
MELKSHAM, WILTS, ENGLAND. 


LARGE STOCKS IN 
LONDON AT 


‘D.C. DYNAMUS and 


Telephone: 
2280 STOCKPORT. 


EMERALD STREET, 
THEOBALD’S ROAD, W.C.1. 


'Phones : MUSEUM 5540, 6541, 5542. 


= 
Ltd, 
a 
Co, 
Cable address Hamilton Ontario 
(Series No. 80) 
* 
4 
\ 
a. 
er, 
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Vacuum | 


Lacy-Hulbert & Co., | Anglo-Swedish Elec. Welding Co., Ld. 
The Tool | “M.P." Elec, Welding Mac hine Oo. 
| Quasi-Are Co., Ltd. 


Varnishes, &c. 
Crane, Fredk., Chemical Oo., Ltd. 
Sterling Varnish Co, 
Ventilation. 


General Electric Co., Ltd. 


Winches. 
| The London Electric Firm, 


London Fan & Motor Co., Ltd. Wire (Covered). 
Matthews & Yates, Ltd, British Insulated Cables, Ltd. 
| Callender’s e mstruction 
Water Indicators Concordia Electric Co., 
(Remote). Connolly (Blackley), 


Venner Time Switches, Ltd, 
Water Recorders. 
Gent & Oo., Ltd, 
Water-power Engineers. 
Boving & Co., Ltd. 


| rac] Swan Cables, Ltd. 
Cable Ltd. 
eering Co., Ltd. 


eneral Electric Co., Ltd, 
Glover, W. T., & Co., Ltd, 


Welding Machines (Electric). 


| Johnson & Philli 


Kent Bros. Wire Guards. 

Liverpool Electric Cable Co., arter, H, W., q 
London Electric Wire Co., Ltd, 
L.P.8. Electrical Co Wire Ropes. 
| The London Electric Firm, 

MoMillan, J., & Wireless. 
Mersey Cable Works, Oo., Ltd. 
Metropolitan Cable and | Marconi Wireless Telegraph Co, 


Ltd. 
| Saxonia Electrical wees Co., Ltd. 


MISCELLANEOUS ANNOUNCEMENTS, 
Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 11, &c. 


Wire (Covered).—continued, Wire 
8, =>. | Bolton, T., & Sons 
ooper’s elegrap’ Orgs, 
India- Rubber, P. & T.W, Co.. Lid, ‘Johnson Nephew, 
DS, 


Sloan Electrical Co., Ltd, 


Siemens Bros. & Co., Li Ward & Goldstone, Ltd. 


St. Helens Cable & Rubber Co., Ltd. 


| Wiring Systems. 
Standard Telephones & Cables, Ltd. — gimpiex Conduits, Ltd. 
Superlamp, Ltd. 


Union Cable Co., Lta. | Woodwork (Electrical). 
Ward & Goldstone, Ltd. | Wootton & Co., Ltd. 


CINLOP 


Macinlop technical 
experts will be glad 
to advise on prob- 
lems in connection 
with belting, hose, 
rubber rollers, ebo- 
nite plant or other 
applications of rub- 
ber and ebonite. 
Enquiries should be 
addressed to 


are 

INDUSTRIAL 
RUBBER 


GOODS 


MACINLOP Ltd. 
CAMBRIDGE ST., 
MANCHESTER. 


SCREW MACHINE 


REPETITION 


SPECIAL QUOTATIONS GIVEN FOR LARGE QUANTITIES. 
7 M.C.L.Axo REPETITION 


“KARLYTEKO 
tancteyworesf Poor LANE.LANGLEY. BIRMINGHAM. (3 


What is 
** treated’’ hardwood ? 


An excerpt from the I.E.E. Regulations for the Elec- 
trical Equipment of Buildings (Rule No. 106, B) reads 


“ Portable fittings ... the only metal parts oy 
which are the guards surrounding the lamp or 
lamps, need not be earthed . . . provided that 
these guards are not, and cannot come, in 
metallic contact with the lampholder or lamp- 
holders. Such fittings shall be made of treated 
hardwood,or of some suitable non-ignitable 
composite material capable of withstanding 
rough usage... 


Possibly ‘‘treated'’ hardwood in a hand-lamp is that 
kind of wood meant to be treated with respect when in 
use in damp places. However, there's no ambiguity 
about 


HAND LAMPS 


For these are made from a highly suitable 
non-ignitable, non-hygroscopic, non-softening 
composite material capable of withstanding 
extremely rough usage, and are utterly shock 
and corrosion-proof by reason of the patented 
method of totally enclosing lamp cap and 
terminals against external atmospheric 
influences. Also acord grip to depend upon. 


Eight patterns offer safe service in any situation, 
from wine cellar to acid plant. 
No earth wires and no inquests. 


WRITE AT ONCE FOR LIST “S” to 
EMILY ADA WHITE, 

We J. C. WHITE, 
Specialists in Shock and Corrosion-proof Lighting Accessories 
49, Bridge Street, MANCHESTER. 
Telephcne: Central 1090 and 1091. 

Telegrams: Voltaic,’ Manchester. 
GLASGOW : 74, York Street, C.1. 
Telephone: Central 6393. 
POTTERIES: Fountain Place Bldgs., Liverpool Rd., Burslem. 


Why 


MAXTRIP 


BECAUSE 
IT HAS 


(1) BRILLIANT FILAMENT 
(2) FULL LINE OF LIGHT 
(3) NO PATCHY SHADOWS 
(4) UNUSUAL DURABILITY 
(5) UNIQUE CONSTRUCTION 
(6) OUTSTANDING STABILITY 
(7) UNIMPEACHABLE FINISH 


AND WHATS MORE 
WE HAVE 


BIG STOCKS 


OF ALL RATINGS 


AT 


OXFORD HOUSE, 9/15, OXFORD STREET, W.1. 


’Phone: Gerrard 2779. 
They are manufactured solely by 


BRITISH ELECTRIC LAMPS LTD., 


WIMBLEDON, S.W.19. Phone : Wimbledon 5441. 
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When. you want 


BERRY, WIGGINS and COMPANY, Ltd. 


STRATFORD, MARKET, LONDON, E. 15. 
Telephones: Maryland 3261 (3 lines). Telegrams : “ Berriggins, Strat, London.” 


THE ELECTRICAL REVIEW. 


Filling Compounds 


Joint Boxes, Lead Sleeves, Cable Troughs d 
and Compound-filled Switchgear, [ 


Battery, Accumulator and Condenser 
Sealing Compounds, 
Any Class of Electrical Compound, 


buy from 


THE SPECIALISTS IN COMPOUNDS, 


Volts. 
500 D.P. & T.P. 
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— We are exhibiting | 
at the | 
BRITISH INDUSTRIES! 
— Screw Manufacturers — (LTD.), jaa 
0. 
YORK ROAD, KING’S CROSS, and WOOD GREEN, LONDON, N. BLOCK 166. | 
Telephone: NORTH 0580. Telegraphic Address: ‘CONDUCTIVITY, LONDON.” : 


LIGHT FITTINGS. 


ALL THESE GOODS SHOWN FULL SIZE. 


Contac 


N to your man at once! The whole 

organisation on your desk. . . . at 
your very elbow! That's what it means 
to have an Ericsson Intercommunication 
System installed. 


This trouble-free, clear speak- 
ing, well thought-out system is 
made by the pioneers of the 
telephone business and conse- 
quently there is no better made. 


So well built is the Ericsson 


System that its r bill is 
practically zero 


Used by big Corporations, Rail- 


Write to-day for fully illus- 
trated literature and quotations. 


Ericsson Telephones Ltd., 
67/73, Kingsway, London, W.C.2. 


Intercommunication 


Telephones. 


Dic at 


No. 168. Large number of standard 


between 25 r.p.m. and 420 r.p.m. 
erchan 


C. and D.C. motors int geable 
for all speeds. British built throughout. 
Prices from #12 : 12 : O subject. 
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GB THE NORMAND ELECTRICAL CO 
LTD. 
i. 3, Side, Clapham Common, London, S.W.4. 
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Torque—with plenty of reserve 


The “ Verity-Heemaf” (Patent) High Torque Motor has created a 
sensation in the Electrical Industry by setting a new high torque 
standard—a standard which can mean a definite saving of time 
and money to every user of an electric drive. 


The remarkable characteristics which we have published, and which 

we repeat below, have not of course passed unchallenged. In fact, 

engineers were invited to our Works to carry out tests for them- 
= selves, and they were astonished at the results. 


(Star Position) | (Star Position) 
1s (960 87 80 
20 960 88 85 


Our figures are guaranteed and comply in every 
respect with B.E.S.A. Specification 168 (1926). 


With the “Verity-Heemaf” Motor you obtain quick 
acceleration with a minimum expenditure of energy, 
you have torque—with plenty of reserve. 


LIMITED 
ASTON BIRMINGHAM 


Telephone: EAST 805. Telegrams: VERITY BIRMINGHAM. 


VERITYS 


“Nineteen Cwenty-Rine ” 


70409 LTH sighs—of thankfulness or otherwise— 

the old year passes, and before us 
stretches the wide vista of opportunities yet to 
come. May they far exceed our expectations, 
and lend further impetus to the growing pro- 
gress of our industry. 


NCucker fa 


KINCS R° TYSELEY BIRMINCHAM 


N.E.H. 
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Evershed Instrument Scales are 

clear and easy to read and there- 

fore their readings tend to be more 
accurate. 


No Evershed Instrument dials are printed. 


They are marked one at a time in indelible 
ink on treated metal dials by special 
machines designed and built by the com- 
pany for the purpose. In addition to pro- 
viding scales which are particularly easy to 
read (the illustration is a photographic 
reproduction), this method has the great 
advantage that each scale represents the 
exact calibration of the particular instru- 
ment into which it is to be fitted. 


Write for Instrument List D. 117. 


- 


EVERSHED &.\VIGNGOLES LTD. 


ACTON LANE WORKS. CHISWICK. LONDON. W.4. 9.146: 


British Instruments for British Industries. 


‘ 

en 

El 

O 

Cc 
TR 
a 

wes" 

ae 

gh 

} 


B, December 28, 1928. THE ELECTRICAL REVIEW SUPPLEMENT. 3 
“FERAFLEX” ASBESTOS SEPARATOR FLEXIBLE LONDON DEPOT: 
ensure Safety, Security and Confidence. ‘* FERAFLEX ” Non-Kinking, 5 & 6, Eden Street, 
Fire Resisting, Mechanically Strong. The Ideal Safety Flexible for Hampstead Road, 
Electric Irons, Radiators, Cooking Appliances, &c. N.W. 1, 
(Phone: MUSEUM 2492/8), 
where stocks are held. 
POLISHED COTTON get 
VULCANIZED RUBRER 
COPPER CONDUCTORS 
) O | RADIATOR FLEXIBLE CORDS. 
| We specialise in every type of flexible cord to suit 
i; all conditions. Large stocks of standard sizes. 
on Application. E 
= é oldSiong, 
ALL SIZES, FOR ALL PURPOSES. 
comBinE SPEED, CLEANLINESS 
anD RELIABILITY. 
TRY THEM ang PROVE THEIR WORTH. . “BROWNING'S” PAT. Wo. 170018 
Guaranteed for SIX Months. BROWAING’S ELECTING CO., 
Illustrated Catalogue giving full particulars from Telephone No. : EAST HAM 801 ST. AVENUE, 
Manufacturers. Tele. Address: “ Electroels, London.” EAST nam, LONDOR, E. 6. 
The BROMFORD standard 
BROMFORD Seamless Steel Tram 
and Lighting Standards are essentially 
for modern conditions—they are the 
strongest, safest and most durable that 
can be made. 
The steel is of a special grade which 
gives a much higher tensile strength 
4 and corresponding stiffness than is 
possible with lapwelded poles of the 
same weight. 
If required, they can be supplied com- 
plete with all fittings, ready fer 
immediate erection. 
Please address your enquiries to our Sales 
Dept., Rocky Lane, Aston, Birmingham. 
43 B I RM I NG H AM 
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CRYSELCO 
Opal Lamp/ 


Both private householders and lighting engin 
eers have been quick to appreciate that the 
two-skin construction of the CRYSELCO 
Opal Lamp means brighter light and no 
deterioration in use. 


That is why it will pay you to make a big 
feature of CRYSELCO Opals this season. 
Dealers have proved that it quickly leads 
to larger sales. 


CRYSELCO LTD., Kempston Works, BEDFORD. 
Telephone: BEDFORD 327718, Telegrams : “ CRYSELCO, KEMPSTON.” 
HOME BRANCHFS : 


GLASGOW: 23, 
Douglas St. (Tele- 


LEEDS: Ul, New 


BRIGHTON: 35. 
Station St. (Teie- 


Dake St. (Phone: 


Why Two Skins in the 


Ohambers, 89, Cor- 


Hse., 231-2, Strand 


BRISTOL: All 


LONDON: Thanet | 
| 


Saints’ Chambers, 
41, High St. (Phone: 
Bristol 8069.) 


Brighton 5512). grams: “Starter, grams Cryseloo, 
Glasgow.” 'Phone: Leeds.” *Phone 

BIRMINGHAM: Central 1253) Leeds 27866). 

MANCHESTER: 


Douglas Chambers, 


porationSt. (’Phone: W.C.2. (Tele 
-C.2. grams: 68, Corporation St. 
Central 2296). Estrand, “ Cry- 
ondon.” *Phones: selco, Manchester.”’ 
NEWCASTLE-ON- Contral 2016-78), in glareless 


*Phone: Blackfriars 
4871-2). 


CARDIFF: 80, 
Charles St. (Phone: 
Cardiff 7466). 


A thin outer 
skin of opal glass 
to cut out all 
glare. Being so 
thin very little 
light is absorbed 
compared to the 
L_- opal lamp with 
one thick skin. 


The inside skin of pure 
glass to prevent chemi- 
cal action between 
heated gas and opal 
glass. Without this pro- 
tection this chemical 
action eats away the 
filament and causes 
blackening of the opal 
glass inside the lamp 


The ultimate 


lighting ! 


The MET-VICK 
Electric Automatic 
Safety Kettle. 


PRICES 


Supplied for all standard 
voltages. 


POLISHED COPPER. 
2 pint 3 pint 


3O/- 37/6 


NICKEL PLATED. 
2 pint 3 pint 


32/6 40O/- 


( 


Show your customers how effectively the safety device works. 
It can actually be switched on dry, and long before any 
damage is done the connector will be shot out and the supply 
cut off. No spare parts, switches or fuses are necessary. 


SIMPLICITY 
ITSELF ... 


This demonstration always arouses interest, and the new reduced prices, shown on left, will prove 
a further inducement to buy. 


Overprinted Price Lists on Request. 
METRO - VICK SUPPLIES LTD., 155, Charing Cross Road, 


LONDON, W.E.2. sc 
(Proprietors: METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED.) 809 


December 28, 1928, 
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DUST REMOVAL & COLLECTION 


Dust is caught 
at the point of 
generation by— 


DUST REMOVAL PLANTS 


Other important features are correctly propor- 
tioned ductwork that keepdown the friction losses. 


An efficient and reliable Fan capable of dealing with 
dust of every description without risk of choking. 


Collectors that have a low resistance and are capable of 
11] } ing a very high proportion of every kind of air-borne dust. 


Davidson & C™ E”™ Sirocco Engineering Works, Belfast 


LONDON, MANCHESTER, CARDIFF, BIRMINGHAM, GLASGOW, NEWCASTLE, BRISTOL. 


Making Certain 
After we have wished you every ‘ 
success and prosperity for 1929, 
make certain of a record year by 


selling PREMIER Appliances. 
They meet the public taste. 


Every PREMIER Appliance appeals 
to the pride in possession and the 
artistic taste of the prospective 
purchaser. 


Bring yourself success and prosperity 
by selling PREMIER Appliances. 


Write TO-DAY for Literature. 


PREMIER 


ELECTRIC HEATERS, LTD., 


Electric Heating Engineers, 


BIRMINGHAM. 
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Minute accuracy is the 
first consideration in the 
making of all our porce- 
lain accessories. That is 
essential to efficiency and 
speed in assembling the 
complete article. 


This degree of accuracy, 
combined with high 
vitrosity and great dura- 
bility, is always obtain- 
able in our products. 


Place yourselves, there- 
fore, in our hands and 
be assured that your re- 
quirements will receive 
individual attention. 


PORCELAIN 
ACCESSORIES 


TUNNICLIFF 


AND COMPANY, LIMITED. 


Head Office: EASTWOOD, HANLEY, STAFFS. 


Telephone: Hanley 5272. 
Telegrams : Eastwood, Hanley. 


London Office: 110, CANNON ST., E.C.4. 


Telephone: City 6620. 


TIPT 


De 
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PROGRESS 


THE CONTINUED PROGRESS AND EXPANSION OF OUR ACTIVITIES HAS COMPELLED THE 


REMOVAL 


OF OUR LONDON BRANCH TO MORE EXTENSIVE AND COMMODIOUS PREMISES, 
WHICH ON AND AFTER DECEMBER 28th, WILL BE SITUATED AT 


30, QUEEN STREET, 


(OFFICES AND SHOWROOMS) 


AND 


26-28-30-PARKER ST., KINGSWAY, LONDON, W.C.2. 


(TRADES ENTRANCE). 

THE EXTRA FACILITIES AFFORDED BY THIS CHANGE WILL ENABLE US 
TO GIVE ADDED SERVICE TO THOSE OF OUR VERY MANY FRIENDS 
WHO IN THE PAST HAVE GIVEN US THEIR SUPPORT. 


A COMPREHENSIVE RANGE OF 


SPECIALITIES 


ELECTRIC 


INCLUDING - - - ELECTRIC COOKERS . FIRES . IRONS 

WASHBOILERS . WATER HEATERS . KETTLES . STREET LIGHTING 

STANDARDS AND BRACKETS . INDUSTRIAL AND STREET LIGHTING 

FITTINGS . FUSE AND SWITCHGEARS . FANS . VACUUM CLEANERS 
LOUD-SPEAKERS, ETC., ETC. 


Depots: LONDON, 30, GT. QUEEN STREET. 


TIPTON 131—134 P.B.Ex. 


ee Sy “REVO, TIPTON.” 


BRITANNIA WORKS, TIVIDALE, TIPTON, STAFFS. 


GLASGOW, CARDIFF. NEWCASTLE-ON-TYNE, &c. 
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Write for Catalogue H.W.1. 


A Sound 
System 


We have too much re- 
spect for the wires and 
cables we manufacture 
to link them up with 
sardine tins and paper 
clips, and call the result 
a wiring system. 


The joint boxes and 
bonding fittings of the 


J.& P. WIRING SYSfEM 


(metal - sheathed type) 
are made of heavy gauge 
sheet brass, thoroughly 
tinned. 

For the T.R.S. type, the 
joint box is a handsome 


and substantial production 
of moulded bakelite. 


In either case there is ample 
room to make all connec- 
tions solidly and quickly. 


Johnson & 
Phillips, 


Charlton, London, S.E.7. 


Branches in London (City), Birmingham, 
Bristol, Cardiff, Derby, Glasgow, Ipswich, 
Liverpool, Manchester, Newcustle, 

Portsmouth and Belfast. 
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Your best 
Seller 


“Episodes at Elmdene”’ has 
proved a best seller. Not 
only in the Edgar Wallace 
sense, though _ several 
editions Have already been 
called for, but in the results 
secured by many contrac- 
tors who have circulated 
the booklet. It does sell 
wiring. 

THE 


J.& P. WIRING SYSTEM 


is here presented in a way 
which makes an irresistible 
appeal in the home, parti- 
cularly to the lady of the 
house. Once you have her 
on your side, the order is as 
good as booked. 


Get a supply of this “best 
seller” immediately for 
distribution in your Gistrict, 
overprinted with your own 
name and address. 


Johnson & 
Phillips, 


Charlton, London, S.E.7. 


Branches in Sydney, Melbourne, 
Wellington, Johannesburg, Durban, 
Ipoh, Calcutta and Bombay. 


‘The book of words 
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“Uditton” 
otors 


THE GENERAL ELECTRIC CO., LTD. MADE IN 
Head Office : Magnet House, Kingsway, LONDON, W.C.2. ENGLAND 


Branches throughout Great Britain and in the principal markets of the World. 
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DISPLAYED ADVERTISEMENTS 


ADVERTISERS will please note that NEW COPY and ALTERATIONS 


to existing Advertisements (with Blocks) should reach here not tater than 


MORNING *F 


OF THE WEEK PREVIOUS TO ISSUE. 


OFFICIAL NOTICES, PATENT NOTICES, SITUATIONS VACANT, SITUATIONS WANTED, 
PARTNERSHIPS, AGENCIES, ARTICLES FOR SALE, ARTICLES WANTED, ETC. 


Latest Time 5 p.rm. TUESDAY. 


The ELECTRICAL RFVIEW is the recognised Medium of the Electrical Trades, and has BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain, 


WHEATLEY KIRK, PRIGE & CO. 


Have for close upon 80 years 
Specialised in 


VALUATIONS AND SALES BY AUCTION 
ofr 
Electrical Works, Plant and Equipment. 


LONDON: MANCHESTER: NEWCASTLE-ON-TYNE: 
46, Watling St., E.C.4. 16, Albert Square. 26, Collingwood Street. 


SITUATIONS VACANT.— Continued. 


SITUATIONS VACANT. 


Latest time for receiving, 5 p.m. Tuesday. 


If letters are not to be delivered to certain firms or individuals (if known). || 
iastructions to that effect should be sent to the Manager of the ELECTRICAL j 
REVIEW, who will do his best to carry out such instructions, Letters |) 
of applicants cannot in such cases be returned to them, nor can the 
names of Advertisers using a number in any way be disclosed, H 


Original Testimonials should never be sent. 


CROWN AGENTS FOR THE COLONIES. 
Colonial Government Appointments. 


Dg mys ee from qualified candidates are invited for 
the following posts :— 

Engineers as shown below are required by the Government 
of Nigeria for the Electrical Branch of the Public Works De- 
partment for two tours of from 1]? to 1d months each, with 
prospect of permanency. Salary £600 a year, rising to £720 
a year by annual increments of £30, and thence to £920 a year 
by annual increments of £40. Outfit allowance of £60 on first 
+ soa Free quarters and passage and liberal leave on 

salary. 


ELECTRICAL ENGINEER (M/1222). 


Candidates, age 27 to 35, must be qualified to take charge of 
construction, and afterwards, of supervision of one or more 
electrical undertakings. They should have had a sound tech- 
nical and practical training, and experience with high tension 
8-phase systems, including pole line distribution. 


MECHANICAL ENGINEER (M/1225). 


Candidates, age 27 to 35, must certificates equivalent 
to those required for Associate Membership of the Institution 
of Mechanical Engineers; have had a thorough theoretical and 
practical training in mechanical engineering, including ap- 
prenticeship in an engineering works; and have had experi- 
ence in the supervision of the erection and maintenance of 
B boilers, Belliss type steam engines, alternators, con- 
densing plant and pumps. They should also have some elec- 
trical knowledge. 

Apply at once by letter, stating age and full particulars of 
que ifications and experience, to the Crown Agents for the 

lonies, 4, Millbank, London, 8.W.1, quoting the reference 
against the appointment for which 
made. 


PLUMBER-JOINTER 


Rea immediately, Plumber-Jointer, experienced in 

jointing on paper insulated, lead covered, and steel ta 
armoured multi-core cables, e.h.t and 1.t. Preference will 
given to a man conversant also with V.B. cables laid on the 
whole system. 

Applications, giving details of experience and accompanied 
by copies of recent testimonials, to addressed to Mr. G. F. 
Nayler, Borough Electrical Engineer, Electricity Works, Nel- 
son, Lancashire. 4465 


METROPOLITAN ASYLUMS BOARD. 


ie Board invite applications for the appointment of :— 
(1) Temporary Third Class Mechanical Engineering 
Draughtsman, and 
(2) Temporary Third Class Electrical Engineering 
Draughtsman, 


in the Department of the Engineer-in-Chief. Candidates 
must be between the ages of 20 and 25 years; for the appoint- 
ment of (1) they must have had experience in an engineer's 
office and must be capable of preparing working drawings for 
steam boiler plant, hot water supply, and heating installations, 
&c.; for the appointment of (2) candidates must have had 
experience in an electrical engineering contractor's office and 
be capable of preparing working drawings for the installation 
of electric light and power, telephones, &c., in connection with 
large institutions. Salary £165 per annum. The appointments 
are subject to the provisions of the Poor Law Officers’ Super- 
annuation Act, 1896. 


Forms of application can be obtained on and after Tuesday, 
January Ist, 1929, by forwarding stam addressed —- 
envelope to the Clerk to the Metropolitan Asylums Board, 
Victoria Embankment, E.C.4. Completed forms to be ad- 
dressed to the Engineer-in-Chief, Metropolitan Asylums Board, 
Sheffield House, Sheffield Street, W.C.2, so as to reach him 
not later than ten a.m. on Thursday, 10th January, 1929. 


ALLAN POWELL, 
4479 Clerk to the Board. 


FULHAM BOROUGH COUNCIL. 
Consumers’ Clerk—Electricity Department. 


A PPLICATIONS are invited for the appointment of Clerk 

in the Electricity Department in Grade “A” of the 
Council’s service. Salary £55 per annum, plus bonus (at pre- 
sent £22), rising by annual increments of £10 per annum 
to a maximum of per annum, plus bonus. A minimum 
educational standard is required. 

A knowledge of book-keeping is essential, and preference will 
be given to candidates having some knowledge of work apper- 
taining to electricity supply. 

Forms of application and full particulars of the appointment 
will be sent to intending applicants on receipt of a stamped 
addressed envelope. 

Applications, accompanied by copies of not more than three 
recent testimonials, must be delivered to the undersigned not 
later than Saturday, January 5th, 1929. 


WILFRED D, 


own Cler 
Town Hall, Fulham, S.W.6. 
December 2lst, 1928. 4478 


BOROUGH OF LEIGH, 
Electricity Supply Department. 


A PPLICATIONS are invited for the post of Male Assistant 

in the Electricity Department's Showroom. Applicants 
should have a knowledge of electricity, the use of consumers’ 
electrical appliances, be a good salesman, and experienced in 
window dressing. 

Commencing salary, £4 per week. 

Applications (accompanied by copies of not more than three 
testimonials), stating age, qualifications, &c., to be received by 
the undersigned not later than the 7th January, 1929. 


J. B. HUDSON, A.M.I.E.E., 
** Albion House,” Porough Electrical Engineer. 
Bradshawgate, Leigh, Lancs. 4459 
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SITUATIONS VACANT.— Continued. 


SITUATIONS VACANT .— Continued. 


METROPOLITAN BOROUGH OF STOKE 
NEWINGTON, 


Electricity Department. 


MAINS ASSISTANT. 


PPLICATIONS are invited for this post at a salary of £200 
per annum, rising by annual increments of £25 to £300 
per annum. 

Candidates must have had practical experience with 1.t. 
3-wire d.c. and 4-wire a.c. networks, including the laying of 
services. 

The person appointed will be required to act under the Tech- 
nical Assistant and his duties will include the keeping of mains 
sketch books. Ability to make neat and accurate sketches is 
essential. 

Experience with e.h.t cables and transformer sub-stations 
will be an advantage. 

The position will not be wholly supervisory. 

The successful candidate will be required to reside within 
the Borough, pass a medical examination, and contribute to 
the Council’s Superannuation Scheme. 

Applications, with particulars of age, training, experience, 
and enclosing copies of three recent testimonials, should be 
delivered to not later than the first post on 
January 3rd, 


HEDLEY LARGE, 
Electricity Offices, Borough Electrical Engineer. 
Edwards I.ane, Church Street, N.16. 4481 


COUNTY BOROUGH OF STOCKPORT. 
Electricity Department. 


MAINS SUPERINTENDENT. 


are invited for the post of Mains Super- 
intendent in the Corporation’s Electricity Undertaking. 


The person appointed is required to act under the Borough 
Electrical Engineer and to take control of static sub-stations, 
e.h.t. and 1.t., a.c. and d.c. mains laying and maintenance, 
and general responsibility for the lay-out and organisation of 
the whole distribution system. 


Applicants must have received a sound technical education 
and practical training, and must have had practical experience 
in similar work. 


Salary in accordance with the National Joint Board Schedule 
for the 1 Electricity Supply Industry, Class G, Grade 4 


Applications, giving full particulars of age, tesining and 
ag ne present and previous appointments, accompanied 
pd copies of three recent ‘testimonials, to be addressed to the 

airman of the Electricity Committee, Town Hall, Stockport, 
endorsed ‘‘ Mains Superintendent,’ to be received not later 
than first post Wednesday, January 9th, 1929. 


R. LOMAX, 
Borough Electrical Engineer. 
Electricity Offices, 
28, Tiviot Dale, Stockport. 4444 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum I1s.). Three consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELEcTRICAL REVIEW address count as seven words, 


vacant for Manager of large engineering 
factory in London district. Factory engaged on mass 
production of electrical and other technical apparatus. Ap- 
plicants must have previous experience in factory manage- 
ment, including control of technical staff and all labour matters 
and special knowledge of organising repetition work, and 
bringing new designs into production. Excellent house and 
garden adjacent to factory. State salary.—Write 
aan” Pre) o J. W. Vickers & Co., Ltd., 24, Austin nett 


ESIGNER for measuring electrical in- 

struments and relays; good prospects.—Age, experience, 

married or single, and salar required, to 4458, Electrical! 
Review, 4, Ludgate Hill, London. 


T\ESIGNER wanted (age ‘not under 28) capable, by training 

and experience, of undertaking the design of e.h.t. cir- 

cuit breakers of heavy ru turing capacity.—Apply by letter 

iving full particulars, to Switchgear & Cowans, Limited, Old 
fford, Manchester. 


BAUGHTSMAN-Designer ‘for Admiralty ear for 
electric motors.—State qualifications, age and salary ex- 
pected, to 8411, Electrical Revieew, 4, Ludgate Hill, London. 


RAUGHTSMAN required with experience in the design 
of ironclad switches and detail apparatus.—Apply, stating 

age, experience, and salary required, The General Electric Co 
Ltd., Witton, Birmingham. 4469 


RAUGHTSMAN, Senior, with first-class experience of 
D steam turbine design and details. —Apply, stating ae. 
ce, and salary required, to Manager, Drawing Offices 
Co., Ltd., Rugby. 


RAUGHTSMAN required for the Jayout of e.h.t. and h.t. 
switch cubicles and 1.t. switchboards.—Apply, stating 

age, experience, and salary required, to The General Electrig 
Co., Ltd., Witton, Birmingham. 444) 


(several) required for the design of oj 
circuit breakers and compound filled switchgear.—Apply 
stating age, experience and salary required, to The Gene 

Electric Co., Ltd., Witton, Birmingham. 4449 


E L UEC. Eng. Copy Writer for preparing publicity and speci- 
fications for Bagg ag of electric plant.—Crompton 
Parkinson, Ltd., GSD, Bush House, Aldwych. 4467 


LECTRICAL Draughtsman, aged about 95, required for 
factory engineer’s office; experience in a.c. and d.c, 
plant layout an advantage. —Write or call Employment Dept., 
Standard Telephones & Cables, Ltd., Colindale, N.W.9. 4483 
E NGINEER for 100-volt, a. c. plant on country estate, com- 
prising hydraulic turbine, oil engine and batteries — 
Apply, stating age, wage and experience, to Mr. D. O. Evans, 
M.I.E.E., Electricity Works, Caernarvon. 4475 


NGINEERING Publicity. Important firm in S.E. Eng- 
land require assistance. Some engineering leenteite 
and publicity experience essential. Send concise statement of 
qualifications and, if possible, examples of work.—State age, 
salary required, and when able to commence, to 4464, Elec- 
trical Review, 4, Ludgate Hill, London. 


Ber: MATOR required for dealing with manufacturing costs 

of switchgear and electrical accessories. Some experience 
of sign manufacture would be an advantage. State experience 
required.—4468, Electrical Review, 4, Ludgate Hill, 
,ondon 


XPERIENCED Draughtsmen wanted, used to small elec- 
trical and mechanical apparatus. —Apply by letter only, 
stating full particulars, to Elliott Brothers (London), I imited, 
‘Century ’’ Works, Lewisham, S.E. 18. 842) 


for electrical repair shop in Midlands. Must 

be used to all classes of a.c. and d.c. rewinds and repairs. 

Preference to man with machine shop experience. re by 

letter, giving full —— and salary required, to 4374, 

Electrical Review, 4, Ludgate Hill, London. 

Foreman, suitable to undertake care “of pumps for elec- 
tric lamp meking.—Apply Fenn, 80, Edgware Road, W. 


“JUNIOR Estimating Clerk for motor department. Technical 
experience necessary, knowledge of German desirable. 
Good prospects. Please state fully previous experience, giving 
references, and salary required.—4466, Electrical Review, 4, 
I udgate Hill, London. 


oe Shop Foreman required, used to switchgear and 
radio work. Must haye good experience in production 
in small quantities of special details combined with sound 
knowledge of mass production methods.—Write stating ex- 
perience, age, salary required, Box 152, Sells, Fleet Street 
E. 


C.4. 8419 


ANUFACTURERS of ili electric domestic appli- 
ances, chiefly cookers, fires, &., require the services of 8 
Representative in the London area. ‘Applications will only be 
considered from gentlemen with well-established connections 
in this area, and who can produce first-class testimonials.— 
Applications, stating age, details of connection, and salary re- 


» quired, should be sent, in the first instance, to 8415, Electrical 


Review, 4, Ludgate Hill, London. 


ARCONI’S Wireless Telegraph Co., Ltd., have vacancies 
at their Chelmsford Works for Test Room Assistants. 
Men with previous experience in power and receiver work 
only required.—Apply by letter to Works Manager, Marcom 
Works, Chelmsford. 4457 
LUMBER. Jointer, in e.h.t., h.t., and t. cable 
work of all descriptions. No application. will be con- 
sidered from men over 26 years of age.—Apply, stating age, 
experience, Union of which applicant is a member, when free 
to commence, and enclosing copies of references, to 4378, Elec- 
trical Review, 4, Ludgate Hill, London. 


LUMBEBR-Jointer wanted, for ex. h.t., h.t., and 1.t. mains 
work in a Yorkshire town ; wages eccording to Joint 
Industrial Council scale. —Applications, stating age, training. 
experience, and present position, to 4360, Electrical Review, 
4, udgate Hid, London. 


) EPRESENTATIVE | wanted for Manchester district by 

X-ray and electro-medical apparatus manufacturers; must 

be energetic and have established connection.—Write, giving 

tendon to 8348, Electrical Review, 4, Ludgate Hill, 
ndon 


EPRESENTATIVE required for London and district by 

well-known firm of akelite Moulders; must have ex- 

re and connections in all trades.—4414, Electrical Review. 
4, Ludgate Hill, London. 
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SITUATIONS VACANT .— Continued, 


SITUATIONS WANTED.— Continued. 


ee with good connection, required by reputable 
London firm of electrical manufactures for d.c. and a.c. 

standard and specia] plant. Good salary and commission to 

= man.—8382, Electrical Review, 4, Ludgate Hill, 
ndon. 


GALES Representatives (two) wanted in London by leading 
manufacturers of accessories and ironclad gear. Onl 
men of personality, first-class address and experience, wit 
particule selling quality need apply. 
giving fu ticulars of experience, age, and salary expected, 

to 1400, Electrical Review, 4, Ludgate Tul, London. 


a Representatives required for principal centres in the 
Provinces by leading manufacturers of accessories and 
ironclad gear.—Only men of personality, first-class address and 
experience, with initiative and ability for selling quality pro- 
ducts, need apply, giving full particulars of experience, dis- 
trict applied for, age and salary expected, to 4401, Electrical 
Review, 4, Ludgate Hill, London. 


 gptagen Vacancies exist for young men, 19-26 years of 
J age, who have taken a diploma course in Electrical Engi- 
neering at a recognised technical college, or who have had a 
sound electrical training. Good prospects for those with the 
necessary qualifications.—Write, stating age and experience, 
to Employment Dept., Standard Telephones & Cables, Ltd., 
Hendon, N.W.9. 446! 


io British Engine, Boiler and Electrical Insurance Co., 
_ Ltd., 24, Fennel Street, Manchester, require a Junior 
Engineer for their Lift and Crane Department. Applicants 
should have good theoretical knowledge and be able to make 
dimension sketches. Some knowledge of correspondence. 
Age 21-25. Salary to commence £200 per annum.—Apply by 
letter only, marked “‘ Cranes and Lifts,’ giving outline of 
experience, particulars of certificates of theoretical knowledge 
and copies of testimonials, Harry M. Longridge, ees” 
410 


LS fag age for London, Electrical Engineer, capable of tak- 
ing charge of electrical section of manufacturing busi- 
ness. Knowledge of a.c. work and ability to estimate and 
install small plants necessary. Age about 30.—State salary 
expected and qualifications to 8412, Electrical Review, 4, Lud- 
gate Hill, London. 


Wa. experienced Switch Design-Draughtsmen for 
e.h.t. work; also Draughtsmen for layout of switchgear. 
Opportunities for good men.—Apply, stating experience and 
salary required, to English Electric Company, Stafford. 4477 

IRELESS Engineer required with experience in repair- 

ing, testing, maintaining and demonstrating wireless sets 
for both mains and battery operation. Age not under 25.— 
Stute experience, age and salary required, to 4296, Electrical 
Review, 4, Ludgate Hill, London. 


APPOINTMENTS FILLED. 


Dissatisfaction having been so often expressed that unsuccessful applicants 
are left in ignorance of the fact that the position applied for has been filled, 
may we suggest that Advertisers notify us to that effect when they have arrived 
ata decision, We will then insert a notice free of charge under this heading, 


RINCE of Wales Power Station, Rotherham (Leading 

Stoker); Box 4238 (Lady Showroom Assistant) ; Box 4387 

(Junior Engineer); Box 4368 (Manager); Box 4307 (Engineer 
Estimator). 


SITUATIONS WANTED. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum ls.), Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELECTRICAL REVIEW address count as seven words. 


BRILLIANT, capable Electrical and Mechanical Engineer 

(37) seeks position, Works Manager or Superintendent; 
up-to-date methods, tooling, designing, instrument, wireless, 
switchgear, &c., cooking and heating. Any district.—8378, 
Electrical Review, 4, Ludgate Hill, London. 


A SMART young Electrician (25) desires change; 10 years’ 

experience ; lighting, all systems; motors installation and 
repairs; ‘phones, &c. Rate 1s. 6d.—8417, Electrical Review, 
4, Ludgate Hill, London 


DVERTISER (30), several years’ selling experience domes- 

tic appliances, seeks post in sales department, home or 
export; commercial and technical knowledge of trade, also 
good knowledge French and Spanish.—8354, Electrical Review. 
4, Ludgate Hill, London. 885! 


MBITIOUS Electrical Engineer, technical education, de 
sires position as Assistant Mains Engineer. Fully conver 

sant |.t. distribution, meters, domestic apparatus, hire of 
apparatus and wiring schemes, mains and consumers’ records 
and veneral office routine.—8349, Electrical Review, 4, Ludgate 


ONTRACTORS.—Advertiser (38), unmarried, desires 
engagement; knowledge of overhead line construction, 
apparatus.—8407, Electrical Review, 4, Ludgate 
ill, London. 


——— Electrician (24); lighting and power; ex- 
perienced on cinema installation, both electrical and 
mechanical ; electric driven air aa, and i.c. engines.— 
“* Electrician,’’ 18, Seagor Road, Sheerness. 8373 


LECTRICAL and Mechanical Engineer (33), wishes re- 
sponsible position, home or sbroad; 15 years’ i j 
experience, industrial, domestic lighting, heating, and power 
contracts. Accustomed to drawing up own plans, . 
tions, and schedules, also supervising. Full details at inter- 
view.—8336, Electrical Review, 4, Ludgate Hill, London. 


LECTRICAL Assistant, age 19 years, requires situation ; 
3 years’ Polytechnic training, 24 years’ practical experi- 
ence, new work, maintenance. Quick, keen and reliable.— 
Kindly write 8881, Electrical Review, 4, Ludgate Hill, London. 


NGINEER-Electrician, ex-Naval man, requires situation ; 
10 years’ experience large estate electric plant; all re- 
pairs house lighting, hot-water work, central heating, pumping 
stations; handyman, drive lorry. Age 45, married (no child- 
ren).—Blades, Polesden Lacey, Dorking, Surrey. 8405 
EASURING Instrument Test Room Engineer. At present 
in charge of a.c. test. Fully competent, capable orga- 
niser and good output man, age 37, seeks similar position.— 
3408, Electrical Review, 4, Ludgate Hill, London. 


IREMAN, good all-round, vacant.—J., 5, Dalberg Road, 
Brixton. 8416 
aig wants job.—8351, Electrical Review, 4, Ludgate 
Hill, London. 

Wiese wants job; any system.—Robinson, 5, Agincourt 
Road, Hampstead. 8357 
IREMAN (30), all systems lighting —Skirman, 20, Clar- 
ence Road, Tottenham, N.15. 8358 


FOR SALE. 


Advertisements are inserted under thie heading at 14s. per inch. 


150 2-B.H.P. SQUIRREL-CAGE INDUCTION 
MOTORS 


_ run at 960 r.p.m., on a 380/420-volt, 3-phase, 50-cycle 
supply. All with substantial stand and belt adjusting 
gear for ceiling, wall or floor mounting. 

The motors are of efficient and up-to-date design, with heavy 
type ball bearings. They are in new condition, and carry a 
12 months Guarantee. They comply in all respects with 
B.E.S.C. Report 168 of 1926. 


PRICES. 
Motor, stand, and belt-adjusting gear— 


2 h.p., 4-hr. rated, totally enclosed ... .. £312 6 
2 h.p., continuously rated, protected ... ‘ee . 818 6 
1 h.p., continuously rated, totally enclosed ... . 3813 6 
Standard pulley, 5 in. dia., 34-in. face ... oat .- 096 
Plain triple-pole, drum type switch ... 83 6 
Carriage paid on orders over £15. 
Dimension drawing on application. 
BENGER & HOPKINS, 
Lloyds Bank Chambers, 
4473 BRADFORD. 
ELECTkKIC LAMPS. 
ETAL Filament, Traction, Carbon, Half-Watt Type, &c. 
All sizes. Highest quality. lowest price. 
Large stocks. Prompt delivery. 
Apply for Special List of Clearance Lines. M-st Attractive Prices. 


CENTURY LAMPS (LONDON), LITD., 
3, Gt. Winchester Street, London, E.C.2. 
‘Phone: London Wall 5942. 8435 
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FOR SALE.— Continued. 


FOR SALE.—Continued. 


OFFERS WANTED. 


/ part, of the following plant, which is in first-class con- 
dition, and may be viewed in London. 


Windings. No. H.P. Volts. r.p.m. 

Shunt interpole 3 30 5380 775 Starter and slide rails 
mt a 1 10 65380 860 Starter and slide rails 
ne Ss 2 7.5 530 1,000 Starter and slide rails 
1 680 1,480 No starter 
” me 2 3.25 5380 1,500 No starter 
4 1 580 1,000 Starter and slide rails 
2 1 630 1,040 Starter 
3 1 1,000 Starter and slide rails 
s 2 1 530 1,000 No starter 

Shunt | 1 14 530 1,100 Starter 

Shunt interpole 3 2 6530 1,200 Auto starter 

4 3 6530 1,200 Starter 


” ” 
Three 4 h.p., 104 volts, single-phase, 50 cycles, 700 r.p.m. and 
starter 


Two 50-volt, 2-amp. Generators, complete with switchboard 
fitted with switch fuses, ammeter and voltmeter. 

One 1 h.p., 580 volt, 1,000 r.p.m. Newton, with automatic 
starter and switch pump unit. 

One Rotary Convertor for relay telephones, 104 volts, a.c., to 
50 volts, d.c., complete with switchboard and accumulators. 

One 7.5 h.p., 530 volts, 1,500 r.p.m., Self-contained Extractor 


an. 
Four smal] Motor Fans used for gas blowers for soldering 
benches. 
One 3-h.p., 530-volt, 630-r.p.m., Self-contained Fan. 
One 3-h.p., 530-volt, 1,500-r.p.m. Fan. 
tg my 530-volts, 600-r.p.m. Motors, Bed Plate and 
arter. 
Two 35-h.p., 530-volts, 1,000-r.p.m. Motors, slide rails and 
starters (self-contained units driving air compressors). 
Three 35-h.p., 530-volts, 800-r.p.m. Motors, slide rails and 
starters. 

Two 20-h.p., 530-volts, 1,175-r.p.m. Motors and starters, self- 
contained fan units. 

One 14-h.p., 530-volts, 1,500-r.p.m. Motor and starter, fan unit. 

One 14-h.p., 530-volts, 950-r.p.m. Motor, Bedplate and starter. 

Two 20-h.p., 530-volts, 910-r.p.m. Motors and starters. 

One 10-h.p., 530-volts, 960-r.p.m. Motor and starter. 

One 7-h.p., 530-volts, 850-r.p.m. Motor and starter. 

Thirteen 4-h.p., 104-volts, single-phase, 700/750-r.p.m. Motors 
and starters. 

One }-h.p., 104-volts, single-phase, 750-r.p.m. Motor Auto 
Starter 


One 3-h.p., 104-volts, single-phase Change-over Switch. 

S.R. 15 1-h.p., 530-volts, 1,000/1,060 r.p.m., and starters. 

One 1-h.p., 630-volts, 1,000-r.p.m. Auto Starter. 

Four 3-h.p., 104-volts, single-phase, 1,425/1,350 r.p.m. 

One Rotary Convertor, a.c. to d.c., for telephones, complete 
with switchboard and batteries. 

One 4-h.p., 530-volts, with 1,600-r.p.m. Auto Starter. 

One 1 h.p., 530 volts, 1,600 r.p.m., with Auto Starter. 

One 1.5-h.p., 530-volts, 925-r.p.m. Fan. 

One 24-h.p., 530-volts, 1,050-r.p.m. Motor and Starter. 

Three 50-volt Generators with switchboards, ammeter and 
voltmeter. 

One 1 h.p., 530 volts, 1,500 r.p.m., with Auto Starter. 

One 8 h.p., 530 volts, 1,200 r.p.m., with Auto Starter. 

y ed 1} h.p., 530 volts, 1,100 r.p.m., and Starter. 


3 h.p., 5380 volts, 1,200 r.p.m. Auto Starter. 
One 2 h.p., 530 volts, 1,250 r.p.m., and starter. 
One 2 h.p., 530 volts, 1,200 r.p.m. Auto Starter. 
One 5 h.p., 530 volts, 900 r.p.m., and Starter. 
One 5 h.p., 530 volts, 800 r.p.m., and Starter. 
One 1 h-p., 530 volts, 1,000 r.p.m., and starter. 
One 1 h.p., 530 volts, Fan Exhaust. 

-volt Generator. 4455 


g 


MARRYAT & PLACE, 
, Hatton Garden, London, E.C.1. 
Telegrams: ‘‘ Marryat, London.” Telephone : Holborn 8181. 


MOTORS & DYNAMOS, &c., D.C. and A.C. 


E carry a large and varied stock so that most inquiries 
can be met at reasonable prices with quality guaranteed. 

Stock includes 
Motors.—3-ph., up to 100, 150, 225, 300 and 500 h.p. 
aoe, Phpenaaani 275 kW, 3-ph., 50 per., to 400/500 

, d.c. 
M.G. Set.—75 kW, 400 V, 3-ph., 50 per., to 460 V, d.c. 
Alternators.—35 kVA, 440 V, 3-ph., 50 per. : 
Transformers.—3-ph., 50 per., 500/100 V, and 480/220 V. 


GREENHALGH BROS., Atherton, nr. 


WATER:TUBE BOILERS, 


ATER-Tube Boilers for Sale, with immediate delivery : 
“B. & W.,” “ Stirling,” “‘ Woodeson,” &c. Sizes from 

5,000 to 30,000 Ib., all working pressures. All recent make, 
in new condition. Erected complete and guaranteed. Econo- 
misers, Generating Sets, Motors, and all Auxiliaries.—Burford. 


C= required for the immediate sale of the whole, or 


CABLES, &c., FOR SALE. 


ABLES, V.I.R., T. & B.—New English 1/.044 to 127/.108 
at 50 per cent. below makers’ to-day’s net trade prices, 


C.T. & T.R.S. Cables, all sizes, in single, twin and three-core 
from .003 to 1.25 sq. in., by leading English manufacturers, 
New and cheap. 

Bare Copper Aerial Cables—all sizes to .25 sq. in., at 77s. per 
ewt. V.I.R.L.C. Cables—3,000 yds. new .15 sq. in. twin 
core, by Glovers, on original 250-yd. drums; also all other 
sizes in single, twin and three-core. C.T.S. Flex, 40/.00076, 
70/0076, and 110/.0076, in single, two and three-core, 
All new, by English manufacturers, at 334 per cent. off list. 

Colliery Cables—1/.044-3/.036 and 3/.044 V.I.R.L.C.W.A. and 
Braided Cables. Brand new cables on makers’ original 
drums, at less than 50 per cent. below to-day’s trade 
prices. 

BURLEIGH, 45, Hornsey Road, London, N.7. 

‘Phone: North 1675. 2098 


STEAM ENGINES FOR SALE, 


B= triple-expansion, 12in., 17 in., 24in. by 12in. 
350 b.b.p. at 150 Ib., 36U r.p.m. 
Triple-Expansion, 9§ in., 143 in., 20 in. by 10 in., 250 b.h.p. 
at 150 lb., 360 r.p.m. 
Compound, 12in., 2in. by 10 in., 250 b.h.p. at 150 lb., 


360 r.p.m. 
Compound, 12in., 20in. by 10 in., 250 b.h.p., at 150 lb., 


360 r.p.m. 
Easton Compound, l1lZin., 19in. by 8in., 140 b.h.p. at 
150 Ib., 360 r.p.m. 
Perfect running order. No reasonable offer refused. 


BOROUGH ELECTRICAL ENGINEER 
TAUNTON. Tel. : 296 


BRITISH MADE ELECTRIC LAMPS, 


1439 


All Types, Sizes and Ratings. 
M.F., 4-Watt, Opal, Traction, Sign, Candle, 
BELGRAVE LAMPS. 

All British. Non-Combine. 
Colour-spraying, Frosting, and Re-capping to the trade. 
Write or phone for special low prices. 

THE BELGRAVE ELECTRIC LAMP CO., 
94, Belgrave Road, Victoria, London, §.W.1. 


’Phone: Victoria 6961. 
Agents wanted all over the country. 4485 


ELECTRIC MOTORS AND DYNAMOS., 


E hold one of the largest Stocks of New and Second-hand 
Motors. Second-hand Machines are thoroughly over- 
hauled. Inspection and Tests can be made at our Works. 
24 pp. Catalogue free on request. 

For Sale or Hire. Send your inquiries to Messrs. 
BRITANNIA MANUFACTURING OO., LTD., 

22-%, BRITANNIA STREPT, 

CITY ROAD, LONDON, N.1. 
Telephone: 5512-3 Clerkenwell. 13 


DIESEL ENGINES. 


EVERAL unused 2,000/3,000 b.h.p., M.A.N. Diesel 
Engines for disposal at attractive prices. 


These engines are especially suitable for dealing with peak 
and emergency loads in large power stations, or as the main 
generating sets in moderate size stations. Immediate delivery. 


Full details from J. W. R. WRIGHT, 66, First Avenue, 
Gillingham, Kent. 1887 


GENERATING SETS, 50 kW. 


ACH comprising a 100-h.p. Aster”’’ petrol-paraffin 
engine, direct-coupled to a Siemens Generator, with 
cooling tanks and high-grade, three-panel switchboard. Brand 
new. In stock, any voltage, 80/550, and in d.c. and a.c., 
3-phase, 50-period types, at less than half manufacturers’ 
price. Inspection Spalding.—Farrow & Sons, Ltd., — 


SALE OR HIRE. 


LECTRIC Motors, d.c. and ac. All standard sizes in 
stock. New and guaranteed second-hand machines. 
Motors for Hire during breakdowns and for all temporary 
purposes. Repairs and overhauls. Armatures rewound.— 
E. P. Allam & Co., Ltd.; 107, Gray’s Inn Road, W.C.1. Hol- 


Taylor & Co., Boiler Specialists, Middlesbrough. 3897 


born 5833. ‘‘ Epaltrical, Holb., London.” 8796 
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FOR SALE.— Continued. 


FOR SALE.—0ontinued. 


PLANT FOR SALE. 


: following Plant, in sound condition, will be available 
for disposal about the month of March, 1929 :— 
Three Steam Generating Sets, as follows :— 
One Belliss & Morcom compound condensing enclosed steam 
engine, with forced lubrication, 450 r.p.m.; boiler pressure 
160 lb., direct coupled to one d.c. dynamo, 480/530 volts, 
180 amps. 
One ditto. 
One Belliss & Morcom engine, as above, direct coupled to 
one 6-pole dynamo, 4120 r.p.m.; 480/530 volts, 300 amps. 
The above plant can be inspected at the Electricity Works, 
Inverness, and further details obtained from the Burgh Elec- 
trical Engineer, Electricity Offices, Waterloo Place, Inverness, 
to whom offers should be lodged on or before 11th February, 
1929, endorsed ‘‘ Plant for Disposal.”’ 4470 


ELECTRIC MOTORS AND DYNAMOS. 
A.c. and D.c., all Circuits. 


UNDREDS of New and Secondhand Guar- 
anteed Machines in stock at our works. 


Greatly reduced prices. 


MYLAN & SMITH (ENGINEERS), LID.., 
Offices and Works: Bamford, Via Sheffield. 
‘Phone : Bamford 25. 4451 


A’ Bargains, Guaranteed Motors and Dynamos at special 

prices to make room for new stock: 4 h.p. from 30s., 
4 h.p. £2; Grinders and Polishers 3-3 h.p.; 150 h.p. £95. 
Others at giving away prices. Installation and Maintenance.— 
Electro-Generator Co., 5, Uxbridge Rd., W.12. (Riverside =) 


(ABLE, about 1,100 yards of 0.3 sq. in. twin, paper-insulated, 
armoured and served lead covered Cables (good as new). 
—Apply T, W. Brassington, Ingmire Hall, Sedbergh, i. 


Gea. Lamp Manufacturers accept large orders 

J for 3-Watt Lamps in round and shape at low 

Welle 4340, Electrical Reviéw, 4, Ludgate Hill, 
on. 


TX Onemeter 55 Range Meter, micro and amps., milli and 
volts, ohms and megs., all on one precision moving coil, 

55s. meter. Accurate and marvellously cheap.—Leslie Dixon 
Instruments, 218, Upper Thames Street, E.C.4. 10 


Arc Welding Outfit—Portable direct-coupled 

Petrol-Electric Set, output 70/30 volts, 150 amps.; A 
fect condition.—Burleigh, 45, Hornsey Road, London, N.7. 
*Phone: North 1675. 4413 


FOE, Sele, Petro! Electric Generating Set, 5 kW, 110 volts, 
Siemens Generator, switchboard and batteries complete. 
—E. E. Jeavons & Co., Ltd., Tipton. 4456 


OUR, 40-b.h.p., 440-volt, d.c. Motors, 225/900 revs., com- 
pound; ball bearings; by Laurence, Scott; in excellent 
condition, and just released from large newspaper presses.— 
Apply ** Northern Daily Telegraph,’”’ Blackburn. 4429 
IGHTING Plant, Crossley 7}-b.h.p. Paraffin Engine, 
E.G.0. 43-kW, 100-V generator and coupled booster, 
Chloride 54~<ell battery, 210 amp.-hrs., and switchboard. £150. 
—F. W. Taylor & Son, Milnsbridge, Huddersfield. 4358 


MIDLAND COUNTIES ELECTRICAL ENGINEERING 
co., LTD. 


Reduced Prices. 


500 MOTORS, Dynamos, Transformers, al] voltages and 
frequencies. 

Switchgear, Instruments, Welders, Generating Sets, &c. In 
stock. Best makes. New and equal to new. Fully guaran- 
teed. Inspection and enquiries invited. ‘ 


MIDLAND COUNTIES ELECTRICAL ENGINEERING 
OO... 


Lane, West Bromwich. 


Grice Street, S 
est Bromwich. 9861 


Telegrams Rheostat, 
GREAT WESTERN RAILWAY. 


HE Directors of the Great Western Railwey Company have 
for disposal Gas Engines and Dynamos which can be 
seen in commission at Swindon. 

Applications to view should be made to Mr. A. C. Cookson, 
the on ny’s Stores Superintendent at Swindon, Wilts., from 

whom full particulars may be obtained. 

F. R. E. DAVIS, Secretary. 

Paddington Station, London, W.2. 4344 


CASH OR HIRE PURCHASE. 


400 D.C. and a.c. Motors in London Stock. A new 
machine with a guarantee is a cheaper proposition. 


Ring City Electrical Co., Emerald Street, Theobald’s Road. 
W.C. ’Phones: Museum 5540, 5541, 5539. 2 


LIGHTING SETS. 


et Aster, 110 volts, d.c. 
7-kW Hornsby-Crompton, 110 volts, d.c. 
26-kW Parsons-Crompton, 110/150 volts, d.c. 
%-kW D.B.H.-Mawdsley, 220 volts, d.c. 
HARRY H. GARDAM & CO., LTD., STAINES. 
*Phone 98. 441] 


Advertisements are inserted under this heading at Is. $d. per line. 


A PAROEL of 150 Vacuum Cleaners, enclosed bag type, of 
varying voltages. Highly efficient, in brand new condi- 
tion, and packed in individual cartons with complete — - 
ment as received from manufacturers. Special price for whole 
cel, or would divide in smaller quantities. Free de- 
ivery.—Apply 4484, Electrical Review, 4, Ludgate Hill, 
ndon. 


MMETERS, Voltmeters, Galvanometers, House Service 
Meters, a.c. and d.c., new and second-hand, for sale. 
Meter and Instrument Repairs of every description.—Victa 
Electrical Co., 47, High Street, Battersea, 8.W. 1266 


IGHTING Plants.—1, 2, 3, 34 and 5-kW Austin, Standard, 
A.B.C. and Petter Petrol-Electric (direct-coupled) 
rating Sets, 50-110 and 220 volts; from £25 each.—Inspect, 
Burleigh, 45, Hornsey Road, London, N. 'Phone : North 1675. 8 


bg ames and Dynamos in stock. Condition guaranteed.— 
a) Drummond & Co., Middlesbrough. 6 


OTOR, Slip Ring, 52 h.p., 440 V, 3-phase, 50 periods, with 
oil immersed control gear; unused; by E.C.C.; also 
7}-h.p. Fuller—F. Winkworth & Co., Ascot. 4471 


NAMEPLATES in. Metal, Ivorine, &c. Bronze and Brass 
Doorplates.—Stilwell & Sons, 7, Jordan Well, sean 


EVERSING Mill Motor, A.E.G., in good condition, 1,200 

h.p., 110 to gs == 400 volt, d.c., high overload 

capacity, 2 pedestals, plate, spare parts, £1,200.—4474, 
Electrical Review, 4, Ludgate Hill, Londen. 


HREE Jet Condensers, with Edwards three-throw air 
pumps, 7,500, 7,500, 14,000 lb. of steam per hour. Perfect 
running order. No reasonable offer refused.—Borough Elec- 
trical Engineer, Taunton. Tel. 226. 4438 


a. 3-phase, 50 periods, oil-driven Allen Generating 
Sets.—Farrow & Sons, Ltd., Spalding. 4354 


10 -KW, 600-650 volts, 350 r.p.m., d.c. Generator and 
Switchboard.—Borough Electrical Engineer, Taunton. 
Tel. 226. 4440 


190*2 Belliss-Crompton Steam Generating Set, 
100/125 Ib., 220 volt, d.c., complete with condenser.— 
James Grant & Co., 484, Pollokshaws Road, Glasgow, S.1. 2545 


1503:%: Crompton a.c. Motor, 3,000 volts, 26 amps., 
3-phase, cycles, with Exciter, and Allen est 
Liquid Starter. Worked only 12 months. Seen at Swansea.— 
Gwili Jenkins, Oystermouth Road, Swansea. 8798 
975 Convertors, Metro-Vick, 50 per.; output, 

400/500 d.c.—Greenhalgh Bros., Atherton. 


440” d.c. Motors: 13 h.p., £17; 10 h.p., £12; 6 h.p., 
£10; 1 h.p., £4 10s.; with starters —F. Winkworth 
and Oo., Aseot. 4472 


ARTICLES WANTED. 


Advertisements are inserted under this heading at 14s. per inch. 


SCRAP METAL, 


A= quantities Copper, Brass, Phosphor Bronze, Borings 
and Residues, Old Cable, Ebonite, Accumulator Plates 
and Sediment, Scrap Iron and Steel—W. & H. Cooper, Ltd., 
Brady Street, Bethnal Green, E.1. Bishopsgate 7288. 7987 
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Advertisments are inserted under thls heading at 1s. 94. per line. 


A CUMULATOR and other Metal Scrap, Glass Boxes, &c., 
bought for immediate cash. Tap prices paid. Complete 
batteries bought on site—Bentley, Brown & Co., 59, Grace- 
church Street, London. Telephones: Royal 4818 and 4819. 
3621 
A™ us to your list of buyers of old Electric Cable, 
1 Generating Sets, Brass, Copper, &c. It will pay you.— 
Midland Iron & Hardware Co., Ltd., Cradley Heath. ‘Phone: 
624 Cradley. 3861 
a= us to buy your Scrap Electric Cable, old Plant, and 
non-ferrous Metals. Highest prices paid.—Jewell & Son, 
Oldbury, near Birmingham. Telephone: Oldbury 96. 15 


|: eg (Storage), Old Dynamos, Transformers, Arc 
Lamps, Electric Meters, Scrap Cable, Metals, or 
Machinery of any description purchased. Distance no object. — 
A. — & Son, Bridge Works, Heatherley Street, Clap- 
ton, London. Telephone: Clissold 2278. Established —_ 


BS or other W.T. Boilers wanted, good second-hand 
"pale condition.—4327, Electrical Review, 4, Ludgate Hill, 
ondon. 


ANTED, one 460-volt, d.c. Motor Generator Set, gene- 

rator to have a voltage regulation between 4 and 10 
volts, and 4,000 ampere capacity.—Particulars and price to 
4463, Electrical Review, 4, Ludgate Hill, London. 


: es Petrol Engine to run at 1,350 r.p.m. and 50/75 volt 
dynamo, 15/20 amps., shunt wound, with field regulator, 
also switchboard.—Hillside, Morte Hoe, N. Devon. 8414 


AGENCIES. 


Advertisements are inserted under this heading «t Is. 3d. per line. 


Agents with an undoubted connection and 

efficient representation, required by a high-grade sta- 
tionary storage battery manufacturer to operate in the 
Northern and Midland Counties of England, with headquarters 
at Newcastle or York and Birmingham respectively.—Reply 
in confidence in the first instance to 4460, Electrical Review, 
4, Ludgate Hill, London.. 


NON: Lamps. Liverpool district. An_estab- 

appoint thoroughly experienc ents.—Apply, stating qualifi- 
anes, to 1345, Electrical Review, 4, Ludgate Hill, London. 


nan of England wholesale firm, with excellent sales 
organisation and large stores, requires additional Sole 
Agencies f quality electrical gear and appliances of 
— make. 9, Electrical Review, 4, Ludgate Hill, 
London. 


© Manufacturers.—Experienced Business man, technical 

and commercial, is open to take charge of, develop and 
extend your business in London and the South. London office 
available, and capital can be introduced if considered desirable. 
—Apply in first instance 8418, Electrieal Review, 4, Ludgate 
Hill, London. 


PARTNERSHIPS. 


Advertisements are ineerted under this heading at Is. 3d. per line. 


ANAGING Partner required by West End house wiring 
contractor, preferably practical estimator with gc 
architect’s connection ; or would amalgamate.—8409, Electrical 
Review, 4, Ludgate Hill, London. 


BUSINESSES FOR SALE AND WANTED. 


Advertixemeats are inserted under this leading at Is 9d. per line. 


ELL-Establigshed Wireless and Electrical Business for 
Sale in Bournemouth.—Write “ D.,’’ Smiths, Square. 
Bournemouth. 4462 


MISCELLANEOUS. 


Advertisements ar> ineerted urder this heading at Is. 9d. per line. 


Engineering firms, capable of making up 
controller contact parts.—8390, Electrical Review, 4, Lud- 
gate Hill. london. 


“= Signs at lowest prices. Write for Designs.— 
4 King Signs, Ltd., 23, Collingwood Street, S.E.1. 8214 


Opportunities.” This is a book you 

must not miss. It contains brilliant articles by Prof 
A. M. Low, our Employment Superintendent, &c., shows how 
to pass A.M.I.Mech.E., A.M.I.C.E., A.M.I.A.E., A.M.LE.E., 
Matric., C. & G., G.P.O. Exams., and outlines over 60 home 
study courses in all branches of Engineering. Send for free 
copy to-day (state subject or exam.). We alone guarantee 
‘* No Pass—No Fee.’’—British Institute of Engineering Tech- 
nology, 12, Shakespeare House, Leicester Square, London. 82%) 


LIST OF BOOKS 


PUBLISHED BY 


THE ELECTRICAL REVIEW. 


THE ELECTRIC TRAMCAR HAND. 
BOOK. For Motormen, Inspectors and Depét Worker 
By W. A. AGNEW. Eighth edition, 28., post free 2g. 2d, 


THE PRACTICE OF ELECTRICAL 
WIRING. By DONALD SMEATON MUNRO, MILER, 
M.Assoc. Mining E.E. Written by an Expert, this well. 
known Handbook is of the greatest possible value to Con. 
tractors, Engineers, Architects, Wiremen, and all connected 
with Electrical Wiring. Latest enlarged edition. 267 pp. 
100 illustrations, 5s. net, post free 5s, 4d, 


CLECTRICITY SUPPLY COSTS AND 
CHARGES. By H.M.SAYERS.MI.E.E. The folluwing 
subjects are dealt with at length :—Capital Charges—Stand-by 
Costs—Load Factor ani Maximum Demand—Diversity Factor 
—Differentiation of Station Costs — Distribution Costs— 
Administration and General Expenses, and the Relation of 
Costs and Prices. 2s. 6d. net, post free 2s. Sd, 
“Every engineer connected with the Electricity Supply Industry will 
find much of interest and direct value in Mr. Sayers’ careful analysis af 


the various factors which affect the costs of generation and distribution 
of electricity and their relation to the charges which should be made to 


the consumer.” 

THE COAL CONSUMPTION OF 
POWER PLANTS & BONUSES FOR COAL 
SAVING. By R. H. PARSONS, M.Can.Soc.C.E. 
Assoc.M.Inst.C.E, 24 pp. 


Paper covers, 18s, post free 18. 2d. 


HANDBOOK IN CABLE-BREAK LOCA- 
LISATION. Graphic Methods. The Calculator Board in 
Practice. By EDWARD RAYMOND-BARKER, M.LEE. 
Demy 8vo, 66 pp., 38 illustrations. 

Paper covers, 18. Gd. post free 18. 8d. 
Cloth ” 2s. 6d., ” 2s. 8d. 


CABLE - FAULT LOCALISATION 
GRAPHS IN PRACTICE. By EDWARD RAYMOND- 
BARKER, M.LE.E. Demy 8vo, 68 pp., 24 illustrations. 

Paper covers, 18. Gd., post free 18. 8d. 
Cloth , 2s. Gd., 2s. 8d. 


GRAPHS IN A CABLE-SHIP DRUM- 
ROOM: Notes for Junior Assistants. Bp 
EDWARD RAYMOND-BARKER, M.I.E.E. Limp cloth, cut 
flush, 48 pp., 25 illustrations, including 10 photo-engravings. 
4tables. Super Royal 8vo. 1s. Gd. net, post free 18. 8d. 


THE CONDUCTOMETER AND ELEC- 
TRICAL CONDUCTIVITY. By ROLLO APPLEYARD. 
Limp cloth, 40 pp. 1s. Gd., post free 18. 8d. 


UNIVERSAL METHODS FOR COM- 
PUTING THE SPEED OF A TELEGRAPHIC 
MESSAGE SENT BY AUTOMATIC 'TRANS- 
MITTER OR HAND-KEY. By J. RYMER-JONES, 
M.LE.E. 4s. net, post free 4s. 2d. 


Illustrated by practical examples obtained with the syphon recorder and 
Morse recorder. The treatise contains, among other data, a com 
between the speed efficiency of the Internationul and American codes. 


LOCALISING HIGH - RESISTANCE 
BREAKS IN CABLES. By J. RYMER-JONES. Dem 
4to. Paper cover. 18., post free 18. 2d. 


SOME PRACTICAL NOTES ON THE 
COMMERCIAL DEVELOPMENT OF ELEC- 
TRICITY SUPPLY UNDERTAKINGS. By B. 
BORLASE MATTHEWS, Wh.Ex., A.M.LC.E. Demy 8vo. 
48 pp. Paper covers, 18.5 post free 18. 2d. 


ELECTRICAL ACCIDENTS & THEIR 
PREVENTION. Hints for those employed on or near 
electrical equipment in factories, workshops, power stations, 
&c., based on H.M. Factory Inspectors’ Reports. 

Price G6d., post free. 


Special terms for large quantities as under: 


60 Copies... £1 00 post free 


SUGGESTIONS FOR DEALING WITH 
APPARENT DEATH FROM ELECTRIC SHOCK 
should be in every Generating, Transforming and Motor Houee. 
Chromo A:t Paper, 6d. each, post free 7d. 

M nunted on Linen, with Rollers, 2S. each, post free 28. 3d. 
Mounted on Cardboard. 18. Gd. each, post free 28. 
Reproduce] on Galvanised Iron 48. each, post free 4s. 9d. 


THE ELECTRICAL REVIEW, Ltd., 
4, LUDGATE HILL, LONDON, E.C.4. 
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LIST OF 


ELECTRICITY 


UNDERTAKINGS 


of 
Great Britain & Ireland. 


Together with the 
chief towns in the 
British Empire. 


A completely new list giving the 
name of town or district with 
nature and pressure of supply. 


Price 1]- net, 1]2 post free. 


THE ELECTRICAL REVIEW, Ltd., 
4, Ludgate Hill, London, E.C.4. 


Telephone: CENTRAL 5871 (5 lines). 


REGISTERED ELECTRICAL 
ISTALLATION CC 


é PLACE YOUR INSTALLATION WORK WITH FIRMS 
ONAL ELECTRICAL 


ON THE NATI 


REGISTER OF 


INSTALLATION CONTRACTORS. 


‘THE National Register is an independent 
Institution representing all bodies connected with the 


Electrical Industry, and grants to —— firms satisfy- 


ing ite requirements 


the right to use this 


sign. 
Particulars on application to Secretary, 1, Lincoln’s Inn 
Fields, London, W.C.2. 


Price Lm. Post Free As. @G. Demy 4to. Paper Cover. 


Localising High-Resistance Breaks in Cables. 


By J. RYMER-JONES. 


THE ELECTRICAL REVIEW, Ltd., 4, Ludgate Hill, London, E.C.4. 


| THE PRACTICE OF ELECTRICAL WIRING. 


By DONALD SMEATON ' MUNRO, M.I.E.E., M.Assoc. Mining E.E. 


267 Pages. 


100 Illustrations. 


5]- net, or by post 5/4. 


THE ELECTRICAL REVIEW, LTD., 4, LUDGATE HILL, LONDON, E.CA. 


FOR THE BEST RESULTS 


ELECTRICAL 


THE 


ADVERTISE YOUR “WANTS” IN 


REVIEW 


Small Classified Advertisement Columns. 
RATES and ORDER FORM. 


“Situations Vacant” 


If prepaid 
3 Insertions for 


and “Wanted” 
oe 1d. per word. 
the price of 2. 


| “For Sale,” “ Articles Wanted,” “ Agencies,” 
“ Businesses for Sale & Wanted " and “ Miscellaneous.” ) 


8 words to a line. 


1/9 per line or 
14/- per inch. 


Auction Notices and Educational Notices, 14/- per inch. 
8 lines to an inch, NO REDUCTION FOR A SERIES. 


To THB BLECTRICAL REVIBW, LTD.., 4, Ludgate Hill, London, B.C 4. 


Box Number 


Please insert the above advertis 


to' cover cost. 


counts as 7 words. 


Cheques and Postal Orders, made payable to THe 
EvectricaL Review, 


Ltp., must acco 
PREPAID Advertisements. 


mpany 
Address 


Latest Time for 


Receiwind 


6d. extra c charged for postage on re eplie s 


for which I enclose remittance value 


TUESDAY, 5 o’clock. 
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ELECTRIC “HEATER-CRAFT” 


i YOU can safely recommend any and every example of 
“ DAVIDSON ” Electric ‘ Heater-Craft,” because 
every article bearing the “ DAVIDSON ” Trade Mark 
is the direct result of 20 years’ experience in Electric 
Heating Craftsmanship, and fully guaranteed for 
quality and service. 


WRITE TO-DAY and — consult our SERVICE 
DEPARTMENT on your Electric Heating Problems. 


Chesterton Jones & Co., Ltd., 
Alexandra Works, Littketon Street, Walsall. 


(Established 1859.) 


“An example of 
Davidson Electric Heater-Craft.” c.w.8. 


Telegrams: Patella, London. Telephone : Hop. 0594 (8 lines). 


GEIPEL 


V.LR. CABLE, SWITCHGEAR, STARTERS, “QUEAD” COOKERS and FIRES, &c. 
DELIVERIES FROM STOCK. ALL MANUFACTURED BY US IN LONDON. 


THE “ELECTRICAL REVIEW’S” SUGGESTIONS FOR DEALING WITH | 


APPARENT DEATH FROM ELECTRIC SHOCK 


should be in every Generating, Transforming and Motor House. 


Mounted on Cardboard, edged with Linen, Varriished, Eyeletted and Corded for 
Mounted on Linen, with Rollers, Varnished, for hanging on wall... .. ... .. 2. each, post free 2s, 3d. 
R duced on Galvanised Iron... CCH, post free Se, OG. 


- THE ELECTRICAL REVIEW, LTD., 4, LUDGATE HILL, LONDON, EC.4. 
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STAMPINGS 


FOR THE ELECTRICAL TRADE. 


FOR TRANSFORMER STAMPINCS USE 


“STALLOY~ 


HIGH RESISTANCE STEEL. 


LONDON: 168 REGENT STREET W.1. 


ENGLAND. 
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SS COMPLETE SATISFACTION AFTER AN EXTENDED 
&> TRIAL UNDER EXACTING CONDITIONS, viz :— 


THE BREW HOUSE 


of Messrs. Bass & Co., BURTON-ON-TRENT. : 


"ANOTHER. INSTALLATION Sp. 
S WHERE THIS SYSTEM IS GIVING o2 


The “GLO-CLAD” System is watertight, gastight, electrically - 
continuous and may be readily made Acid-proof. It will withstand i 
immersion in water or water under pressure from a hosepipe. 


EASILY INSTALLED. - NEAT APPEARANCE. | 
Write for Catalogue No. 22. 


TRAFFORD PARK, MANCHESTER. 
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SHOP LIGHTING|/ 
LANTERNS 


The Shop Lantern is experiencing a sudden revival in popularity, 
orders are coming in again from all parts. 


This development isnot altogether uncxpected, because, the 
Lantern with the gas-filled lamp is without equal for interior and 
exterior illumination of small shops. 


Please write for particulars of ‘APEX?’ Switch ‘CR 
Cables and ‘FOSTER’ Transformers. — OWN 


ENGINEERING CO., LTD., 


Morden Works, Wimbledon, S.W.19 
(1 min. S. Wimbledon Stn. Und.) 
Telephone : ESTABLISHED 1903 Tolegaames 
Wimbleden 1 800 (Private Exchange). Festeraco, Phone, London. 


Branches: Birmingham, Bristol, Glasgow, Leeds, Liverpool, 
Manchester, Newcastle, Sheffield, South Wales. 


THE MERTON LANTERN. 


Neat and strong in design. 
Adjustable to take all 
makes of Association 
Electric Lamps, of which 


we carry large stocks. 


THE ELECTRICAL TRADES 
BENEVOLENT INSTITUTION 


Founded 1905. e 


OBJECTS : 


To assist all deserving and necessitous persons 
who are or have been engaged in the Electrical 
Trade in the United Kingdom as employers, 
managers, teachers, or on the engineering, 
designing, drawing, sales or office staff, or in any 
other similar capacities, or their dependents. 


YOU SHOULD JOIN. 


Subscription Rates: 


ASSOCIATE - - 5/- yearly. 
MEMBER - #1:1:0 yearly. 


'N EGLIN LAMP Co., LTD. Full particulars sent on application to :— 


LOND 
“NEGLIN HOUSE” The SECRETARY, 
23, CHARTERHOUSE STREET. 
HOLBORN CIRCUS, E.C.1. . 9, SOUTHAMPTON ST., HOLBORN, LONDON, W.C.1 


Telephone: HOLBORN 7036. 
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DUBILIER 
CONDENSERS 


for A.C. Power Circuits 


One of the most important uses of 
Static Condensers in conjunction 
with A.C. supply circuits is for 


POWER FACTOR 
IMPROVEMENT 


As every electrical engineer knows, low power 
factor means :— 
1. Increased losses in cables and 
transformers. 
2. Higher generation and distribution 
costs. 
3. Lower output from plant, and 
therefore generally also 
4. Higher cost of electrical supply 
to the. consumer. 
The initial cost of a static condenser 
to raise the power factor and to 
obviate these losses is the final cost. 
The saving effected by installing a 
Dubilier Power Factor Improvement 
Condenser will pay for the installation 
usually in little over a year. 


SPECIFY DUBILIER CONDENSERS 
& FIT ONE TO EVERY A.C. MOTOR 


Sound mechanical design and construction. 

Highest electrical efficiency. Suitable for all 

industrial A.C. circuits. Quick deliveries. 
Send your enquiries with full details of circust to:— 


DUBILIER CONDENSER Co. (1925) Ltd. 
Ducon Works, Victoria Rd., North Acton, London, W.3. 


CONDENSERS 


Regd. Trade Mark. 


Electric Water Heating Appliances 
have 73 years of experience 
behind them 


Electric Immersion Heaters 


~ Prices again re- 
duced owing to 
the increasing 
demand. No soft solder 

used in making them. The ele- 
ment can be withdrawn without having 
to unscrew heater from tank. 
Hundreds have been supplied for 
housing schemes. 


‘Highlow’ 


Electric 
LA Automatic 
Hot Water 
ANC ZA Tanks 


| From two gallons 
capacity for fixing 
over basin or bath. 
Give automatic and constant hot water 


supply. 
Finely finished in white enamel, fool- 


proof, efficient, easily fixed and needs 
no attention. 


Larger tanks up to 250 gallons have 
been made by us specially designed 
for heating during ‘off Peak loads, and 
water stored for use at any time. 


Leaflet H.W. 27 
post free 


with pleasure. 


Sele 
Arch‘ LOW & Sons Ltd 


Water Heating Specialists 
Merkland Works Partick Glasgow 
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WORKING PRESSURE. 


VARNISHED CAMBRIC ai Ag DRY CORE AIR SPACED 


INSULATED CABLES. TELEPHONE AND «= 
“SOTONITE” TELEGRAPH CABLES. 
INSULATED CABLES . BITUMEN 
for Colliery use. INSULATED CABLES. 


Telephone : 


CABLE WORKS, Ltd., SOUTHAMPTON. 


Proprietors: PIRELLI, LTD, and THE GENERAL ELECTRIC CO., LTD., 
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ELECTRIC DOMESTIC 
APPLIANCES 


are the best and most up-to- 
date of their kind. The 
Xcel range is so extensive as 
to suit every requirement. 
Investigate their merits. 


Write usifor showcards also a supply of Book- 
lets overprinted with your name and address. 


= 
MANUFACTURERS OF 
THE GOSYGLS ELECTRIC 
COAL FIRE WITH MOVING 
FLAME & SMOKE EFFECT 
price £5-10-0 


Adu SIEMENS ELECTRIC LAMPS AND SUPPLIES LIMITED. 38/9 Upper Thames Street, London,EC4 


ELECTRIC DOMESTIC DISTRIBUTORS OF 


APPLIANCES 
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LONDON ELECTRICAL CO., 


1, Sherborne Lane, E.C.4. 


NEW ADDITIONAL STORES: 
35, Great Suffolk Street, S.E.1. 


IMMEDIATE DELIVERIES. 


Large Stocks of 
1. CEILING FITTINGS. 


2. CONDUITS. 
3. CONDUIT FITTINGS. 
4. STANDARD LAMPS. 


5. WIRELESS COMPONENTS 
OF EVERY REPUTABLE MAKE 


A Corner of Stores. 


6. AND ALL TYPES OF ELECTRICAL ACCESSORIES. 


WRITE FOR NEW LISTS. 


STORES: 23, College Hill, E.C.4. 


Telephone: CENTRAL 6205, 6209 and 6249 (P.B.E.) Telegrams; ELECTA, Phone London. 


Patent No. 21090/2 SAFETY POINTS 
WHICH SHOULD APPEAL TO YOU. 


WEE-APEX Covers are fixtures and cannot be 
opened until switch is in ‘off’ position. 

WEE-APEX Fuses cannot be removed or replaced 
when switch is in ‘on’ position and 
the contacts ‘alive.’ 

WEE-APEX ‘make and break’ is definite and long, 
completely eliminating ‘flashing-over 
or ‘arcing.’ 


WEE-APEX Design complies with H.O. and L.E.E. 
Specifications. 

WEE-APEX being Ironclad can be fixed in any and 
every position. 


WEE-APEX Fuses tested by the N.P.L.for compliance 
with the performance required by 
B.ES.A. Specification No. 88 were 


entirely satisfactory. 


ENGINEERING CO., LTD., 
MORDEN WORKS, WIMBLEDON, S.W.19. 
In lots of 72 ... 4s. 8d. each. LIST. (1 minute S. Wimbledon Station, Underground), 
46... Sa 68 Wimb edon 1800 (Private Exchange). Fosteraco, Phone, London. A.B.C, 5th 


Established 1903. 
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Simply—Six Sizes to Stock 


Stock-keeping is. made easy for resellers who 
adopt the new “simplified line” of Cosmos 
Pearl Lamps. 


After careful analysis of the public demand, six 
sizes only have been selected, as meeting all 
general lighting requirements. Hence the 
“simplified line” of Cosmos Lamps, all the 
same shape and all inside-frosted. 


They are designed for perfect light diffusion 
and absence of glare, while the smooth glass 
exteriors cannot collect dirt. 

Send for a supply of the new overprinted leaflet 
for bringing this new line to the notice of your 
customers. 


Simply—Six Sizes to Stock 


MET-VICK 


METRO-VICK SUPPLIES, Limited 
155, Charing Cross Road : LONDON, W.C.2 


Showrooms at: London, Birmingham, Bristol, Belfast, Cardifr, Edinburgh, Glasgow, Leeds, 
Manchester, Newcastle-on-Tyne, Sheffield, Swansea. 
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OFFICIAL NOTICES. 


Latest time for receiving, 5 p.m. Tuesday. 


EDUCATIONAL NOTICES. 


Advertisements are inserted under thie heading at 14s. per inch. 


ASHFORD, KENT, URBAN DISTRICT COUNCIL. 


ies Council are prepared to consider Tenders for a Solid 

Injection Heavy Oil Engine to drive a 600-kW, three- 
phase, 50 period Alternator. Tenderers should state cost of 
engine delivered and erected on Council’s foundation block 
complete with two starting air bottles, and piping between 
these and engine (but no compressor). Water cooling pipes to 
end of foundation block (but no pump). Also to include fuel 
service tank and up to 30 feet of apping between this and 
engine. Tenderers may also state additional cost of fitting a 
Super-charger and the additional power which will be de- 
veloped. Also efficient silencer and uptake pipe with the neces- 
sary supports at a distance of 20 ft. from nearest cylinder. 
Alternator will be of the bedplate t with two bearings. 
Tenderers to supply blue prints and to indicate the amount of 
foundation required. No further specification will be issued. 

Also one Centrifugal Pump to run at 1,420 r.p.m. with 4-in. 
suction and delivery pipes to deliver 36,000 gallons per hour 
against a total head of 33 ft. Pump to have bare shaft exten- 
sion suitable for direct ——; to Council’s motor. 

Also one 50-ton Cylindrical Tank suitable for fuel oil, dia- 
meter 9 feet, delivered on to site these works. Two man- 
holes and one 4-in. and one 2-in. flange connections. 

Tenders endorsed and addressed to J. Sudlow, Esq., Clerk 
to the Council, The Assembly Rooms, Ashford, Kent, to be in 
by Monday, January 14th, 1929, and the Council's Engineer 
will see representatives by appointment after that date. 

The Council do not bind 


any tender. 4412 


CITY OF MANCHESTER. 


4 ie Electricity Committee of the Manchester Corporation 
invite tenders for the supply and delivery, during the 
period ending September 30th, 1929, of :— 
Single-Phase, Alternating Current, Electricity Meters. 

Specification and form of tender may be had on application 
to Mr. H. C. Lamb, Chief Engineer and Manager, Electricity 
Department, Town Hall, Manchester, on payment of a fee of 
one guinea, which amount will be refunded on receipt of a 
bona-fide tender. 

Tenders, duly endorsed and addressed to the Chairman of 
the Electricity Committee, must be delivered at the Town 
aa not later than 10-0 o’clock a.m. on Monday, January 7th, 
1929. 

The firm entrusted with the work will be required to enter 
into a contract to be prepared by the undersigned. 

The Corporation do not bind themselves to accept the lowest 
or any tender. 

H. DUNKS, 
Town Hall, Manchester. Acting Town Clerk. 
December 1928. 4482 


BOROUGH OF KEIGHLEY. 


Electricity Department. 


: ie Electricity Committee invite Tenders for the supply 
and erection of a Water-Tube Boiler capable of evaporat- 
ing 30,000 Ib. of water hour. 

e boiler must be of the horizontal tube type with tubes 
of not less than 4 in. external diameter suitable for a working 
pressure of 250 lb. per sq. in., complete with mechanical 
stoker and superheater, by which means a final temperature 
of 750 deg. is obtained. 

Sealed tenders, endorsed with the name and address of the 
firm tendering and marked “ Tender for Boiler House Plant 
at the Electricity good should be sent in to the Town 

Town Hall, Keighley, not later than January 17th, 
1929, and all such tenders must be registered. 

Specifications can be obtained from the undersigned on re- 
ceipt of a cheque for £2 2%., payable to the Keighley Corpora 
tion, which will be returned on receipt of a bona-fide tender. 
Additional copies can be obtained at £1 1s. per copy, which 
will not be returned. 

The Corporation do not bind themselves to accept the lowest 
or any tender. 

HARRY WEBBER, M.I.E.E., M.I.Mech.E., M.I.T., 

Borough Electrical Engineer and General Manager. 


Electricity Offices, 
Coney , Keighley. 
December 18th, 1928. 


Illustrations! 


BLOCKS intended for use in 

the Advertisement Pages of 
the “ Electrical Review” should 
not exceed 120 screen. 


4476 


emselves to accept the lowest or 


house attendant and hed not looked at a study book since 
leaving council school. 
your position is, be sure that you can get out of the rut and 
secure a better job through T.I.G.B. postal training and em- 
ployment service. 
A.M.I.Mech.E., &c. Moderate fees. 
instalments. 
book, ‘* The Engineer’s Guide to Success,’"” FREE 


THE TECHNOLOGICAL INSTITUTE OF GREAT BRITAIN 


ENGINEERS. 


N increase of £100 in 12 months was Wilson's return from 
T.I.G.B. training. On enrolment Wilson was a power- 


Therefore, however bad you think 
Specialised coaching for A.M.I.E.E., 


Free text books. 
Write for advice NOW, and 


Easy 
get the 64-page 


(Established 1917), 
No. 246, Temple Bar House, London, E.C.4. 


ELECTRICAL REVIEW 
Trade Names Supplement 


Issued Quarterly to approximately 


14,000 READERS 


of the REVIEW. 


If your trade name has not 
appeared, send for form to: 


THE ELECTRICAL REVIEW, LTD. 
4, Ludgate Hill, London, E.C.4. 


To ELECTRICITY & CABLE-LAYING FIRMS 
and MUNICIPAL ELECTRICAL ENGINEERS. 


REINFORCED CEMENT CABLE COVERS— 

standard yard lengths, tongued, grooved ends, convex-concave 

joints, with five-inch letters ELECTRICITY stamped. Available 

immediately from 20,000 stock. Price 9}d. each, f.o.r. Egham, 

S.R., or delivery by lorries to site where required. 

W. R. S. HUMPHREYS, Vicarage Road, 
449 EGHAM. 


EGHAM. 


HOOPER’S 


Telegraph & India-Rubber Works, Ld. 


Adelaide House, $, Lower Grownd Floor.) WALL DOCKS, 


King Wittiam Street, £.6.4. 
(Established 1860.) LONDON, E.14. 


HOOPER’S Vulcanised [ndia-Rubbe: 

PURE TAPE Cables for Electrical Work main 

AND STRIP, tain the highest quality, and their 
&c., &c. durability has been proved. 


legrams: LINEAR, London. Telephone: Royal 4139. 


F. WIGGINS & SONS. | 


Telephone: Regal 


C Largest Stock in the World. 


102, 103 & 104, Minories, LONDON, E.C. 


FOR INSULATION. || 
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WIRE 


HARD DRAWN CADMIUM COPPER. 


COPPER. 


ALUMINIUM 
STEEL-CORED. 


ALUMINIUM. 


~ 
SE: 


(PATENTED) 


for Conductors and Earths, * 
& & AS SPECIFIED BY POWER ENGINEERS. . 


STRIPS, BARS ano WIRES 


FOR ALL PURPOSES. 


RICHARD JOHNSON & NEPHEW, LTD., tron Worcs, MANCHESTER. 


Ambergate Wiré Mills, 22/26, Broad Street Avenue, Exchange Bdgs., Stephenson Place, 
or. DERBY. Blomfield Street, London, E.C.2. BIRMINGHAM. 


| UNITALK™ secret ’PHONE 


(PATENT No. 20200/27). M ot or P um ps 


Specially designed for Coun- 
try Houses, Garages, Hotels. 


Type P.B.2 will lift 250 
gallons at 80 ft. or 400 gallons 
at 35 feet. Consumption 300 
watts. 


Type P.M.3 will lift 900 gal- 
lons at 70 feet, or 400 gallons 
at 135 feet. Consumption 500 
watts. 


Thousands used in Country 
Houses for the supply of water. 


Connected with an R.V. 
Automatic Switch the 
Pump requires no 
attendance. 


Cheap to run, cheap to 
fix, as it requires no 


Ways. 
WALL OR TABLE TELEPHONE. 


A Secret Single Line Intercommunication Telephone. 


No complicated circuits: operated like an ordinary 
“phone. 


No snrching tor line of the person calling. Rene Volet, Ltd. 


ONE CENTRAL BATTERY. 
242, GOSWELL ROAD, 
W. C. DAVEY & CO., LONDON : : ECL. 
MORTIMER MARKET os LONDON, W.C. 1. "Phone : Clerkenwell 7527. 


Telephones: - - Museum 5045 & 6388. 
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Small Squirrel-cage A.C. Motor, protected type. 


Motors 
for every class of 


duty. 


E are offering to-day acomplete range 
Wi motors, both for alternating and 

continuous current. In addition to 
machines suitable for practically every con- 
dition met with in ordinary industrial and 
factory work, we supply motors for traction 
purposes, and have also devoted considerable 
attention to the production of motors suit- 
able for use in agricultural operations. 


Our machines are distinguished by careful 
design, robust construction and finished 
workmanship, and unless otherwise ordered, 
are tested to comply in every respect with 
B.E.S.A. Specification No. 168/26, thus 
ensuring a plant of low temperature rise, high 
overload capacity and efficient insulation. 


Illustrated catalogues and all information 
will be sent free on application. Also 
particulars of Motor Generator Sets, 
Steam-driven Generating Sets, Etc. 


Ransomes, Sims & Jefferies, Ltd., 
Ipswich - - - England. 


Splash-proof D.C. Traction Motor. 


SISTOFLEX (ReEa.) 
Electrical Insulating Materials 


PRESSPAHN or PRESSBOARDS 


Sheets, Rolls and Tapes. 


LEATHEROID —— VULCANISED FIBRE 
Rolls and Sheets, Rods, Tubes, 
Sheets. and Machined Articles. 


INSULATING CLOTH, SILK, PAPER & TAPES 


Grey India and Egyptian Tapes. 
Cotton Sleeving, Cable Papers. 
Red Rope Paper — Jap Tissue. 
Papier Mache ‘Bobbins, Covers. 

Pure Rubber Tapes—Mica. 

Duplex Slot Insulation. 

Black Adhesive Tape. 

Splicing Tape. 


LEBAKITE (BAKELITE) 


Paper Sheets, Rods, Tubes, Cylinders. 
Fine Cloth and Canvas Sheets and Rods. 
Mouldings of all kinds. 

Lebakite (Bakelite) Powder and Varnish. 


REPELLITE 


Dark Grey, Fullerboard and Armaslot Insulation. 


Bends without cracking. 
Does not become brittle or shrink when stoved. 
Ideal Slot Insulation. 


Prompt and careful attention to all enquiries and orders. 


All qualities offered proved by constant 

and continuous use to be suitable in 

every way for Insulation Work and to 
give the best results. 


Telephone: Pl R be LT D Telegrams : 
(Insulation Dept.) Nykopine. 
19, NEW BRIDGE STREET, LONDON, E.C. 4. 


ELECTRIC SIGN CONTROLLERS 


To Produce any Desired Effect. 


WE MANUFACTURE : 


Electric Signs. Sign Controllers. Re- 

sistances. Stage Battens. Footlights. 

Dimmers. Flood and Focus Stage Arc 

Lamps. Half-Watt Flood and Focus Pro- 

jectors, and Special Lighting Effects for 
Theatres and Ballrooms. 


AUSTIN WALTERS SON, 


GAYTHORN ELECTRIC WORKS, 
MANCHESTER. 


Sole Agents: London, South and Export : 
Messrs. S. G. LEACH & Co., Ltd., 26-30, Artillery Lane, LONDON, E.C. 
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ims: 
‘ T home or overseas—it makes no 
difference to the 

The lower photograph shows the 


work of setting one of the tower 
foundations for the new transmission 


lines of the Perak River Hydro 


Electric Power Company Ltd., com- 


prising 66,000, 22,000 and 6,600 volt 


circuits, for which we are the con- . 
tractors. 

An idea of the country through which 

the route lies can be gathered from 

the photograph reproduced above. 


BRITISH INSULATED CABLES LTD. 


Cablemakers and Electrical Engineers, 
PRESCOT, Lancs. 
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ELECTRIC CRANE EQUIPMENT 


COLLECTOR COLUMNS. 


STEEL DUST PROOF 
CASE. 


LARGE BEARINGS. 


HEAVY HINGED TYPE 
FINGERS. 


LOW DENSITY COLLECTOR 
RINGS. 


LOW MAINTENANCE. 
ROBUST CONSTRUCTION. 


ACCESSIBILITY TO 
ALL PARTS. 


THE 


ELECTRO-MECHANICAL BRAKE CO., LTD., 


WEST BROMWICH, ENGLAND. 


Teles : “Brakes.” 


Telephone: 291 (three lines). 
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a Mersey ,Cable there is 
no need to use a micro- 
scope to see the quality 
of material and more than 
ordinary care in construc- 
tion. Let us quote you. 


WORKS LTD 


BOOTLE LIVERPOOL. 
Telegrams : “MERCABLES, LIVERPOOL.” Telephone : BOOTLE 1485. 
Codes: Western Union and Hamilton, 5 Letter. 


B.A.G. 


DIFFUSER 
UNITS 


PERFECT 
ILLUMINATION. 


SUPPLIED 
COMPLETELY 
WIRED AND READY 
FOR INSTALLING. 


“Zapoa” Enamel is a cellulose lacquer especialy suitable fo 
electrical equipment. Whether applied b me ay brush - 


dipping, it fo hard i ich i 
to moisute oc the chemicals ofthe SEND 
oi 
FREDK. CRANE CHEMICAL CO. LTD., | FOR 
Bordesl HAM 
Armoury Close, Bordesley Green, BIRMINGHA ee 
Agents: 
LONDON: F, Let & Co 23 Great Sutton Street, B.C. PRICES. 
IW: Calder & Armour. 14 Broomielaw. 
BDINBURGH: Anderson, Gibb & Wilson, Blackfriars Street. 
Embossed Type. Plain Type. 


For further particulars and list of Crane Products, 


«(BRITISH B.A.G., Lin, 


23, Farringdon Avenue, London, E.C.4. 
‘Phone: CENTRAL 4975. ‘Grams: “DIFFUSOLUX, LUD, LONDON.” 
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GROWN COVERINGS 


for BOILERS, PIPES, eto. 


Eet. 1869. 


SUTCLIFFE BROS. & BRYCE, 


LIMITED. 
Registered Office: DRAKE WORKS, HYDE. 


Lenden Works: Cardiff Worke: 
Tetiurio Werke, New Wanstead, &.11. Hedges Rew, Deok 


Birmingham. Bombay. Giasgow. Newcastle. Sheffield. 


Manufacturers of every desoription of Siate and 
Marble Work for Electrical Purposes. 


SLATE PANELS 


(Bmamelled and Piain Welsh Siate). 


ss. =e. BULLOCE co., *Phose 
HMi@ne@aTE Square, BIRMINGHAM. Mip. 1517 


WACUUM IMPREGNATING PLANT 
A AUTOMATIC ARMATURE WINDING MACHINES, 
E) 


COIL WINDING MACHINES, 


TRANSFORMER DEHYDRATING EQUIPMENT 
I (VacUUM AND CENTRIFUGAL), 
CORE PLATE VARNISHING MACHINES. 


SOC. ANON. M.A.X.E.1., 66, Victoria Street, LONDON. 
of 
Sanclers 
128, SHAFTESBURY AVENUE, LONDON, & WEDNESBURY 


EBONITE reve: ana 


Mouldings. 


EF. W. MAUL & CO., 
21/22, CHAPEL ST.. Milton St. 
*Phone : Clerkenwell 2372. LONDON, E.C 2. 


WORM REDUCTION 
GEAR BOXES. 
Various types supplied in ratios of 94 to 1 to 
2,500 to 1 for use with Motors up to 1 h.p. 
Detailed List on request. 


GUARANTEED WORKMANSHIP. COMPETITIVE PRICES. 
MORTIMER ENGINEERING CO., Acton Lane, HARLESDEN, N.W.10 


BRITTAIN’S ELECTRIC MOTOR CO. 


(Formerly LANGDON-DAVIES Blectric Motor Ce.) 
40 Years’ Experience of A.C. Motor Manufacture. 
Head Office & Works: DERMODY ROAD, LEWISHAM, S.E. 13. 
‘Phone: Lee Green 1473, Telegrams: Damophon Lewis, London." 


MANUFACTURERS OF A.C. MOTORS AND GENERATORS. 


Tourtel Patent Seal Padlocks 
for Prepayment Meters. 


The TOURTEL MANUFACTURING CO., 
48, Uxbridge Road, EALING, LONDON, W.5. 


TRAFFORD PARK, MANCHESTER. 


WE CAN SUPPLY AND EQUIP 
YOUR NEW WORKS COMPRISING: 


STEEL FRAMED BUILDINGS, 
OVERHEAD EvectRic CRANES, 


Motors & CONTROL GEAR. 


PHILLIPS ano TURNER, 


FOR WIRING CLIPS & SADDLES 
CAMBRIDGE ST B’HAM, 


WR! TE 


for 
NEW List 
ELECTRIC 
FIRES & COOKERS. 
THE ARORA CO., LOUGHBOROUGH, LEICS. 


POMONA RUBBER CoO. 


MEDLOCK WORKS, LONDON ROAD, MANCHESTER, 


For BLACK ADHESIVE TAPE. 


PREMIER TIME SWITCH 


36, VICTORIA STREET, S.W.1, 
Supplies All Classes of Time Switches : 
Streets, Staircase, Signs, Shop Windows, etc. 


ADVERTISING AND SAVING 


THE “ATOMISTER” 


ELECTRIC PAINT SPRAYER 


contains own Motor and Compressor. 
Ideal for spraying Paints, Lacquers, Var- £10 


nishes, &c. 


For List and full particulars write— 


S. GUITERMAN & Co., Ltd., 
35, Aldermanbury, LONDON, E.C. 2. 


RIGHT AT THE FRONT. 


tke ‘‘ ADAPTABLE"’ Earthing and Bonding Clip- 
HANN & INGLE, 13, Albert Place, 


Bridge Street, Manchester. (Or your Supplier.) 


ELECTRIC TRAMCAR HAND-BOOK 


FOR and 
MOTORMEN, DEPOT 
INSPECTORS, WORKERS. 

Eighth Post free, 
Edition. 2s. 2d. 


BY W. A. AGNEW. 


The ELECTRICAL REVIEW, Ltd., 
4, Ludgate Hill, London, E.C. 4 
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THERES A SLOT WAITING —— 
FOR EVERY INSTRUMENT — 
EVERY NUT & 
EVERY SCREW- 


CONSTRUCTORS 


MPE RIAL MOUSE CHARLOTTE ST 


cr 8066/7 Cen WRAL 


WESTMINSTER. 


BAKELITE 


AND SIMILAR 


MOULDINGS 


send your enquiries to 


HARRISON BROTHERS, 


Hampton Works, Mott Street, Birmingham. 
Tel. Central 4270. 


“THE WIGAN ” 
IRONCLAD 


PLUGS 


These switch-fuse plugs form a distinct advance 
on the standard switch plug, providing individual 
protection end rewireable at the machine end. 


HEYES &| \CO., LTD., 


WATER-HEYES ELECTRICAL 


"Phone : 146 IG A Code: ABC sth Ea. 


COLONIAL AGENTS : 
AUSTRALIA & NEW ZEALAND: Lawrence & Hanson Electrical Co., Ltd, 
SouTH AFRICA: Wilson & Herd, Ltd. India: Dhandnia & Co, 


SIMPLIFIED 


BONUS SYSTEMS 
and JOB COSTING. 


Besi les ensuring good timekeeping 
ani cutting out waste minutes, the 
Gledhill - Brook Time Recorder 
provides a simple Job Costing 
System. Accurate costing is as 
essential as good timekeeping if 
overheads are to be kept down. 
Send for particulars of production 
cost equipment, bonus systems, 
etc. Fullest details gladly supplied. 


GLEDHILL-BROOK TIME RECORDERS, LTD., 
4, Empire Works, Huddersfield. vw 


OIL SWITCH 
FUSES 


(PROV. PAT.) 


SELF 
ISOLATING. 


REWIRABLE 
FUSES. 


FULLY 
INTERLOCKED. 


INDOOR 
& 
OUTDOOR 
TYPES 
UP TO 
11,000 VOLTS. 


LONG & CRAWFORD, Ltd. 


Head Office & Works 


GORTON ROAD, WEST GORTON, MANCHESTER. 


Phone :— Openshaw 73!. 


THI 
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MERCURY 
SWITCHES 


1— 50 amps.; 10— 1000 volts 


Various types for all 
TECHNICAL & INDUSTRIAL 
applications. 


LIST IN PREPARATION. 
Are you Interested? 


ISENTHAL & CO., Ltd. 


Contractors to the Admiralty, War Office, Air Ministry Postmaster-General, etc. 
Ducon Works, Victoria Road, 
NORTH ACTON, LONDON, W. 3. 


"Phone: Chiswick 3904, or Wire: Isenthal, London.” 


No matter what your needs may be in Regulators, you will find just 
the right type in the Cressall range which embodies a wen range 


Eclipse Werks 
31, 32, Tower Street, 


BIRMINGHAM. 


Tel.: CENTRAL 3463. ‘Grams: OHMIC, B’HAM. 


“{DELITE” 


THE HIGH GRADE BAKELITE INSULATION 


TUBES SHEETS 
RODS WASHERS 
HIGH DI-ELECTRIC STRENGTH. 


EXCEPTIONAL MECHANICAL STRENGTH. 
NON-HYGROSCOPIC. BRITISH MADE. 


IDEAL MANUFACTURING CO. 


INSULATION SPECIALISTS, 
Sparxsrook, BIRMINGHAM. 


TELEPHONE - MIDLAND 3465, 


Stuart plant. 


This book gives the answers to the questions your customers 
ask about Electric Lighting Plants. What they will and will 
not do—with some facts and figures on maintenance. 
; Included are brief details of the quiet-running and efficient 
iste You'll find the book useful. An advance copy 
hi: will be sent you on request. Write to Dept. R. 


STUART 


ELECTRIC LIGHTING PLANTS 


be STUART TURNER LIMITED, HENLEY-ON-THAMES. 
+ meee London Office : 36, Chandos House, Palmer Street, Victoria Street, $.W.1. 


SEND For THis Boo k 


"Phone: Franklin 6313. 


December 28, 1928, 
fa & 
CRESSALL REGULATORS 
a 
hy design and the highest quality workmanship and ‘materials. Write 
ae NOW for our Regulator Catalogue or ask us to quote for any regu- 
i lators you may be needing . . . you will find Cressall 
prices are just as right as 
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is 


MAINTAINED 


ROOF that the Efficiency of 


r Three Cylinder the Ruston Oil Engine is 
Ruston Heavy Oil maintained in service year 

Engine installed at 
S% the Works of The by year is evidenced by an order 


Lanston Monotype received from The Lanston 
Corporation in Monotype Corporation Ltd., of 


1 923. Horley, Surrey, for a Six | 


Cylinder unit. 


This makes the second repeat 
order received from this pro- 
gressive firm since the first 
Ruston Engine- was installed in 
1923. 


Four Cylinder Ruston 
Heavy Oil Engine in- Engineers interested in Economical 
stalled at the Works of Power Plant should send for a 


The Lansion Monet copy of the latest Ruston Cata- 
| Corporation Lid a logue, JQ 5410, which contains 


details and other information con- 


@ “tallations in all parts of the World. 


The Ruston Six Cylinder 
Oil Engine illustrated along- 
side is representative of 
the Engine ordered by The 
Lanston Monotype Corpor- 
ation Ltd., to be installed in 


1928. 


* All fuel oils used in the 
RUSTON HEAVY OIL ENGINE 
are obtainable free of Tax. 
Users of Petrol or Gas 
Engines who wish to reduce 

working costs should ask for 

particulars of the latest model 

Ruston Heavy Oil Engine. 


Ruston & Hornsby Limited, 


Lincoln England. 
London: Imperial House, 15-17-19, Kingsway, W.C.2. 


Printed by THE PREMIER LINOTYPING AND PRuiwTING Co., LTD. (BCM/PLP), 21-26, Deam Street, Fetter Lane, B.C.4 and Published by 
THE EL&cTRioaL REviEW, LTp., 4, Ladgate Hil, London, E.C.4 
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: Dulsometer-: 


Centrifugal Turbine 


HIGHEST EFFICIENCY. LOW RUNNING COSTS. 


Our long experience and the large variety 
exactly suited for the duty they have to perform. 


LONDON, Pulsometer Engineering C2 


LIMINATE STAND-BY LOSSES 
BY ADOPTING PULVERISED FUEL FIRING 


One of the outstanding advan- 
tages of the system is its flexibility. 
The fuel supply can be adjusted 
immediately to meet variations 
in the load, without loss of 
efficiency. There are consequently 
no stand-by losses. The supply 
of fuel from the pulverisers can 
be increased or decreased in- 
stantaneously, thus giving the 
desired production of steam in a 
few moments. 


One of the two Simon-Carees 
50,000 Ibe. per hour boilers at 
the Wallasey Electricity Works, 
fired by means of Simon-Carves 
pulverisers. 


SIMON-CARVES LTD., 
20, MOUNT ST., MANCHESTER. 


Registerea NIPHAN” trade mark 


AND 


GOUPLINGS. 


SIMMONDS & STOKES, Ltd., 


(Successors to SIMMONDS BROS., Ltd.) 
4, Vernon Place, Southampton Row, W.C. 1. 


Telephone : Telegrams : 
Museum 8637 Niphon,” Westcent, London. 


Anglo Plug and Socket. 
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THE ELECTRICAL REVIEW. 


a /t any time | can tell you 
the water level in the reservoir 


—this dial at my elbow registers every rise and fall. 
The “ Silvertown” Water-Level Apparatus fulfils 
this unique purpose. 

For engine houses and works depending upon a 
supply of water from a distant reservoir or ; 
the value of this apparatus is obvious. 

It consists of a transmitter placed over the water, actuated 
by a float. Any upward or downward movement of the 
float transmits a single electric current by wire to the 
indicator, moving the hands of the dial. 

The battery power required to operate the apparatus is 
very small. 

The transmitter is solidly constructed of non-corrosive metal 
and will give years of faultless service. 


Supplied to Water Boards, Engineering Companies, Power 
Stations, etc., or wherever it is desired to indicate changes 
in the level of water or other liquids 


Write for leaflet giving full particulars. 


Water-Level Apparatus. 


THE INDIA RUBBER, GUTTA PERCHA 
AND TELEGRAPH WORKS CO., LTD., 
(The Silvertown Company). 


Werks 
Silvertown, London, E.16 
and Burton-on-Trent. 
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